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Martin Marietta Aerospace, Air Traffic Control Division, submits this document -
\ to the Department of Transportation, Federal Aviation Administration, in re- ;
e 4
sponse to Statement of Work, Section 6.2, and Article II, Period of Perform- :
:-:'. ance and Delivery, on contract DTFA01-84-C-00017. ‘.:
N ‘.
- Sections 1.0 through 4.0 and section 6.0 are presented in Volume 1. Volume 2 !
4.' ‘l
contains section 5.0, the NAS Plan project findings. \
. ~
Y 2
- .
. :
",\
r
?; r
X
. h'
P )
S 4
‘:,' [
[N
.

"
[3
IJ ~ hd
]
(- >
te 4
" .~
;" *
»
o =
by =
P -
?q.‘ )
\J -~d
-
. -
N ‘L
~ bly
d »
- ‘~‘
A !
- N
2 N
Y
i
.
i b,
— fe
b 2
~ '
) <
- )
ii )
.
-
L R IR . o " % e - . oy - - . 4w L T P ST S Sy i U Y ST ST S S )
"y " ‘. » A '» I. ’\ e 0 > '*\ . ~Ch ' o Ty .“' Tt '.. . v \ |. N ‘A‘ - PR TP ‘. ﬂ.‘f PR ey ..’.‘- N



CONTENTS

MRaAS A 2ol AR SO AP St ki Ao Bl P S Dok ek At [ EARLARNLAR A Jah S fute. dh e\ o e

:’)’J"-

v 5.0

5.1
':f:: 5.1.1
’ 5.1.1.1
[ 2N
5.1.1.2
5.1.1.3
. 5.1.1.4
5.1.1.5
1.1,
P 5 6
5.1.1.7
s 5.1.1.8
=
5.1.1.9
! 5.1.1.10
: 5.1.1.11
R 5.1.1.12
ot 5.1,1.13
5.1.1.14
v
-
5.1.1.15
.::: 501.2
) 5.1.2.1
L
::-,-: ::- 5.10202
b 5.1.2.3
é:_f_f .. 5.1.2.4
.ii :1'
’o 5.1.2.5
o
v 5.1.2.6
e

NAS PLAN PROJECT FINDINGS . « ¢ ¢« o o o o o o o o & « &
ATC Systems . « « o ¢ ¢ o o o o o o o s o o o o o o o
En Route SYStemM8 . « « « o o s o s o s o s o o s o o o
En Route Automation Hardware Improvements and
Enhancements . ¢ « ¢ o o« o ¢ o ¢ o ¢ o ¢ o o o o o o o
Flight Data Entry and Printout Devices . . . . . . . .
Enhanced Direct Access Radar Channel (E-DARC)

SYStem . ¢ ¢ « ¢ o ¢ 5 o o o 4 o o s 6 o o s o s o o o
En Route Automated Radar Tracking System (EARTS)
Enhancements . . « ¢ ¢ ¢ ¢ ¢ ¢ o o ¢ ¢ o ¢ o o o o o o
Oceanic Display and Planning System (ODAPS) . « . . . .
Traffic Management System (TMS) . « ¢« ¢ ¢ o o o o & & »
Modern ATC Host Computer . . « « s ¢ ¢ o » ¢ o o o o o
En Route Metering II (ERM=II) . ¢ «o « o o o ¢ ¢ o o o
Conflict Resolution Advisory Function e o o o s s o
Conflict Alert IFR/VFR Mode-C Intruder . . . « « « . &
Voice Switching and Control System (VSCS) . . . « « . &
Advanced Automation System (AAS) . ¢« ¢ ¢« ¢ ¢ o « « « &
Automated En Route Air Traffic Control (AERA) . . . . »
Integration of Nonradar Approach Control into

Radar Facilities . ¢ « o o o ¢« o ¢ o ¢ ¢ ¢ ¢ » o o o
Area Control Facilities (ACF) . ¢ « ¢ ¢ ¢ o o o o o o o«
Terminal Systems . « o o o« o o o o o ¢ o o o o o o = o
ARTS-11I Enhanced Terminal Conflict Alert . . . . . . .
ARTS-III Assembler . . ¢ o ¢ ¢ ¢ ¢ o o ¢ ¢ ¢ o s o o &
Enhanced Target Generator (ETG) Display (ARTS-III) . .
Additional ARTS-IIIA MEmMOTY ¢« « « o s o o o & o s & & &
Additional ARTS-IIIA Support System at the FAA
Technical Center . . « ¢ o ¢ o o ¢ o o o o o o o o o o
ARTS-ITA Enhancements « « . + ¢ « ¢ ¢ o o ¢ ¢ o s s o &

iii

Page

5-1
5-1

5-7
5-8

5-10
5-11
5-13
5-14
5-19
5-21
5-22
5-23
5-25
5-29

5-30
5=31
5-35
5-40
5-42
5-43
5-45

5-46
5-47

e e '\.'\."-

At TR K AT N SN o o L R S ot S I T e da e dh ¢

>

.\f

AR



190 SN Pt A AR A R it A si R A A . e - N W L Sy 24 » "4 . S S i AR e O I e S

)

9. L 5.1.2.7 ARTS-II DASPLayS « « « o o o o o o o o o v o v oo o 5-49
G . 5.1.2.8  ARTS-II Interfacility Interface . . « « o « « o « « o 5-50
o 5.1.2.9 ARTS-II Interface with Mode=S/ASR=9 . . . « « « o « + . 5-51
o B 5.1.2.10 Automatic Terminal Information Service (ATIS)
\:!ﬁ Recorders . « o + + ¢ ¢ « ¢ o o o o ¢ o o o o s o o o o 5=53
ST 5.1.2.11 Multichannel Voice Recorders . . . « « « o« ¢ o « o o o 5-54
\‘:-, ‘\'.-, 5.1.2.12 Tower Communications System (TCS) + « « ¢ s o o o« o & & 5=57
N 5.1.2.13 ATCT/TRACON Establishment, Replacement, and

_-f:.j' ' Modernization . « o o o ¢ ¢ o o o ¢ o 0 s o e e 0o e 5-59
:Z‘_'El 5.1.2.14 VFR ATCT CLOSUTES « + « « « o o o o o o o o o o o o o & 5-61
-'_:: ~ 5.1.2.15 Combine Radar Approach Control into ARTCC . . «. « - « & 5-63
"-‘ = 5.1.2.16 Bright Radar Indicator Tower Equipment (BRITE). . . . . 5-64
-..)' - 5.1.2.17 TPX~42 System Replacement . . « 2 « o o« s ¢ ¢ o o o ¢ o 5-66
EE :::_" 5.1.3 Flight Service System (FSS) « v v ¢ « o« o ¢ o o o o o 5-67
::_ o 5.1.3.1 Establish Flight Service Automation System (FSAS) . . . 5=70
“ 5.1.3.2 Central Weather Processor (CWP) . « « ¢ o ¢ ¢ o o ¢ o o 5=75
AN 5.1.3.3 Consolidated NOTAM System (CNS) « « « o « o o o o o o & 5-78
\ 5.1.3.4 Weather Message Switching Center -

\ ) Replacement (WMSC-R) .+ ¢ & ¢ ¢ ¢ o ¢ o ¢ o o o o o o & 5-80
‘; 5.1.3.5 Weather Communications Processor (WCP) . ¢ « « ¢ ¢ o & 5-81
o 5.1.3.6 Interim Voice Response System (IVRS) . « « « o o o o & 5-82
. ::"\ - 5.1.3.7 High-Altitude En Route Flight Advisory Service

Eﬁ by (EFAS) Frequencies . . ¢ ¢ ¢ ¢ o o o o o o ¢ ¢ o o o o 5-84
' L 5.1.3.8 Hazardous In-Flight Weather Advisory Service

AR (HIWAS) & v = o o o o o o o o o o o o s a o o o oo oo 5-85
S 5.1.3.9 Automated Weather Observation System (AWOS) . . . . . . 5-87
§~ % 5.1.3.10 Radar Remote Weather Display System (RRWDS) . . . . . . 5-94
[ 5.1.3.11 Geostationary Operational Enviromnmental

’ o Satellite (GOES) RecOTders . « o « o o o o o o o o o & 5-95
S 5.1.3.12 VWind Shear EffOrts . . « o v o o o o o o o o o o o o 5-96
'.Ej-'.z 5.1.3.13 Integrated Communications Switching System (ICSS) . . . 5=97
:‘ g 5.2 Ground=to-Alr Systems (G/A) . « ¢« ¢« ¢ « o o « o o o o & 5-99
}';:: " 5.2.1 Air/Ground (A/G) Communications Equipment

;‘: MOdernization . « &+ + o « o ¢ o o o o o o o o s 0 o o o 5-102
.;:: o 5.2.2 Communications Facilities Consolidation . . . . . . . . 5-103
é

A

o

oy

3

a‘_ i iv

;:: =

SOSNAEA G USAGHE b N e S A T O L A O NS




'
. 50203 VORTAC « & v v v o v o o v o o v o e m o e o e e e 5-105
,;: 5.2.4 Nondirectional Beacon (NDB) &« o« ¢ v « o ¢ o s o o o & & 5-107
hE 5.2.5 Supplemental Navigation System Monitors . . . . . . . . 5-109
‘, 5.2.6 Instrument Landing System (ILS) . . « « ¢« ¢ &+ « « o & & 5-111
;o - 5.2.7 Microwave Landing System (MLS) . ¢ ¢ o ¢ ¢ ¢ « o ¢« o 5-113
. 5.2.8 Runway Visual Range (RVR) . &+ ¢ ¢ ¢ ¢ o o o o o o o o 5-115
< 5.2.9  Visual NAVAIDS. & o v o o o ¢ o o s o o o o o o o oo 5-117
5.2.10 Approach Lighting System Improvement Program
f; (ALSIP) « & v ¢ v v e o o o o o o o s o o o s s oo o 5-119
" 5.2.11  Direction Finder (DF) « o « o « o « o o o o o o o v o & 5-120
- 5.2.12 Mode-S/Data Link .+ ¢ « ¢« ¢ o ¢ ¢ ¢ ¢ ¢ ¢ o o o o o o o 5-122
- 5.2.13 Terminal Radar (ASR) Program . « « « « o o o o« o o o &« 5-124
N 5.2.14 Airport Surface Detection Equipment (ASDE-3)
w ' RAAT & 4 o 4 4 o o o o o 0 b e s e e e e e e e 5-126
o 5.2.15 Long-Range Radar (LRR) Program . . « « &« ¢« o o o & o & 5-128
?i 5.2.16 Weather Radar Program . . . + « o o o o o o o o o & o & 5-131
- 5.3 Interfacility Communications Systems . . « ¢ 2 o o« o & 5-133
- 5.3.1 RML Trunking .« o ¢ o o o o 5 o o o o« o o o o o o o o o 5-137
' 5.3.2 Data Multiplexing . .« « ¢ o« 2 o ¢ ¢ ¢ o o o o o s & o 5-138
“ - 5.3.3 RML Replacement and EXpansion « .« ¢« « ¢ ¢ 4 o o« o o o » 5-141
’ 5.3.4 Television Microwave Link (TML) « ¢« ¢« ¢« ¢ ¢ ¢ ¢ o« o o o« 5-145
i: 5.3.5 Airport Telecommunications . « « ¢ ¢ ¢ ¢ ¢ ¢ o s o« o & 5=147
N 5.3.6 National Data Interchange Network (NADIN) 1A . . . . . 5-149
] 5.3.7 National Data Interchange Network (NADIN) 2 . . . . . . 5-152
. 5.3.8 Radio Control Equipment (RCE) + « + « o « o o o o o + & S-154
. 5.3.9 Model 28 Teletypewriter Replacement . . . « « « « o o & 5-156
S? 5.4 Maintenance and Operations Support Systems . . . . . . 5-157
5.4.1 Remote Maintenance Monitoring Systems (RMMS) . . . . . 5-161
:; 5.4.2 Computer-Based Instruction (CBI) . « « ¢« ¢« ¢« o « ¢ « & 5-165
) 5.4.3 Central Repair Facility (CRFj © o e o s s s e o s s s o 5-168
:3 5.4.4 Maintenance Control Center (MCC) . &« o & ¢ o o o « o & 5-171
‘ 5.4.5 Airport Power Cable LOOp SYStem . o o « v o o o « « & 5-173
& 5.4.6 Power Conditioning System for Automated Radar
' Terminal Systems-III (ARTS=III) « « & « ¢ o o o « « o . 5-175
. 5.4.7 Power SYyStems . « o « ¢ o« o o o ¢ o s s s o o o o o o o 5-178
%
R
7
v
&

( \. .*".. » u ."1{ "‘. > ‘ \ .4 R "-( c'.‘-."-(.‘.-, - .f. .\'. n-.'..".".’-...\}'-.l"."- “. -.".. '.‘,.-..'-..'-'.\ - ... . ..'-..-..-."\.. e '-. St



S

.',:._, U 5.4.8 Unmanned FAA Airway Facilities Buildings and Plant

::.-}",..:,. Equipment e o & 5 o o s s s s s s s s s s e o s o o s 5-180
e = 5.4.9 ARTCC Plant Modernization . « « o o « o o o o o o o o o 5-183
I 5.4.10  Acquisition of Flight Service Facilities . . . . . . . 5-185
' . !_' 5.4.11 Aircraft Flight Conversion/Flight Inspection

::}\. Modernization . . . & & ¢ ¢ ¢ ¢ ¢ o o o o o o o o o o @ 5-186
E:::"- ::5_ 5.4.12 Aircraft and Related Equipment . . ¢« ¢« o o ¢ ¢ ¢ « « & 5-189
'- ) 5.4.13 System Engineering and Integration Contract . . . . « 5-190
_. .‘j{ 5.4.14 National Radio Communications System (NARACS) . . . . . 5-192
S\ 5.4.15 NAS Spectrum Engineering . . « « « o « o o o o o o o &« 5-194
‘{ - 5.4.16 General SUPPOTL . « « ¢ o o o ¢ o o o o o o o ¢ ¢ s o » 5-197
AEREEN 5.4.17 System Support Laboratory (SSL) . « o « ¢ o « o o o o &« 5~-200
t:': ':: 5.4.18 General Support Laboratory (GSL) . « ¢« ¢« « ¢ ¢ ¢ o o & 5=-202
RO

Py ABBREVIATIONS AND ACRONYMS « &+ v o « « o o o « o o o o o o o o A-1

;'-.u; ey
b e

’

LA A

) (<
ad
AT
'~ ‘.n v
=
.:_\. » o
. {"- ..-’
L ‘:v .
®
NI
L L
-
* ‘.“_-
PO
_‘".l .'4
o
AN
y ‘J“'- o
\-'.. ;‘
N
%
‘)-{\. -
AN Y
o
7

>
’I
04
4

.

)

WA

YCTRENA RO O

vi

o'y,

e

Cgny 7,
p %

8

A R N L I .
s -.'.. -l“\‘\‘

Te e
.
L

M

L

N .."..'-.-:- e ."'.'-'.\;.\' AN ' ALY ‘-"'.‘




K ‘\

Lt t
. s

[ e
) LY
. AR

R
-

)
* % %N
-.!'I"c'(f(

By % %
AN

']
L4

N
.

»,
[

]

~

5.0 NAS PLAN PROJECT FINDINGS

ES’This section provides the detailed audit findings for each of the NAS Plan F&E

projects. The individyal sections are arranged to follow the sequence and

order of the technical program chapters in the NAS Plan. The text on each

project is formatted to describe:

1)

2)

3)

4)

5)

5.1 ATC SYSTEMS

5.1.1 En Route Systems

This section contains the audit results for the en route section of NAS Plan
(F&E) and the fifteen individual en route projects. The projects are

summarized in Table 5.1.1-1,

Assessment of Approach

Project role in the National Airspace System.

The products that will be produced by the project.

The status of the project.

The major audit findings broken into technical, schedule, and cost if

appropriate.

Recommendations to help achieve a successful project on schedule,

Our assessment of the en route systems modernization approach, as described in
the NAS Plan Chapter III, is that it is both technically and programmatically

sound. This conclusion is based on how well the approach appears to meet NAS

Plan goals/objectives established in the first two NAS Plan chapters. At the

individual project level, however, planning reflects some compromises from

classic procurement approaches in order to strike the balance among projects

5-1
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- e needed to meet system-level goals/constraints. This is to be expected in a

:; N system modernization effort where the implementation approach must ensure that
20 " the current system remains viable as transition is made to the new system.

¥

:: ' Near-Term Evaluation (to 1985)

(: At the end of the near-term period, the en route projects fall into three

- - major life cycle categories:

.. 1) Partial or Complete Implementation (start of site 1 installation

NN to last ORD)

(2 , Project 1 En Route Automation Hardware Improvements and Enhancements

(partial)

fi. ] Project 2 Flight Data Entry and Printout Devices (partial)

. :: Project 14 Integration of Nonradar Approach Control into Radar

t ‘ Facilities (partial) -
:f < Project 3 Direct Access Radar Channel (DARC) System (partial)

- :f _ Project 6 Traffic Management System (Phase I ~ complete)

-

Q]

2) System acquisition (acquisition phase award to start of site 1

? installation)

j& E&E Project 5 Oceanic Display and Plaanning System (ODAPS)

AN Project 4 EARTS Enhancements

‘; !! Project 6 Traffic Management System (Phase II)

E: - 3) System definition/development (before acquisition phase award)

l; jg Project 7 Modern ATC Host Computer

i Project 8 En Route Metering II (ERM II) ‘
:5 Eﬁ Project 9 Conflict Resolution Advisory Function i
i: T Project 10 Conflict Alert IFR/VFR Mode~C Intruder py
E: C; Project 11 Voice Switching and Control System (VSCS)

é o Project 12 Advanced Automation System

:Zi -~ Project 13 Automated En Route Air Traffic Control (AERA)

AN Project 15  Area Control Facilities (ACF)

3
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Our audit results identified no significant technical, cost, or schedule risks
for categories 1 anq 2. Mipor concerns were identified on several projects,
as discussed in the project-level subparagraphs below. There were, however,
several integration issues identified for category 3 projects. These
integration issues are not considered to pose an adverse impact to achievement

of NAS goals or benefits.

One issue is the simultaneous development of VSCS and AAS in the areas of
operations concept and selection of man-machine interface language. Both
programs have structured programs for Air Traffic Service (ATS) controller
involvement in man-machine interface definition/development. This, we agree,
is crucial to ensure operational acceptance of the sector suite and ultimate
obtainment of productivity benefits. Since the VSCS control panel will become
an integral part of the sector suite, we recommend that close coordination
between these two man-machine interface development efforts be accomplished by
a single operational team derived from the existing AAS Sector Suite
Requirements Validation Team (SSRVT) and VSCS Operational Requirements Team
(ORT).

A second issue concerns parallel AERA requirements definition and AAS
development especially relating to sizing and software architecture
definition. AERA definition will involve functional and operational analyses
over a long period of time. A process and schedule should be defined for
insertion of AERA requirements into the AAS development cycle as they are
solidified. Likewise, as AAS definition is solidified, the AERA test bed
facilities should be refined to reflect the current AAS enviromment, and plans
should be established for the ultimate transition into the Research and
Development Computer Complex (RDCC) at the FAATC. This close coordination of
AERA and AAS is required to capture the significant long-term NAS benefits
dependent on AERA implementation in AAS or post—-AAS software.

A third issue involves the parallel TMS phase III requirements definition and
AAS development. Like AERA, the TMS definition will evolve over time and must
be integrated into AAS sizing and software definition. This interface is

essential to meet NAS goals related to traffic management and safety.

5-4
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We consider these issues to be significant but not unresolvable if management

and technical processes required to control potential technical risk are

implemented in a timely manner. Recommendations (refer to para 4.2, 5.1.1.6,

5.1.1.12, and 5.1.1.13) involve establishmeant of working groups, project

consolidations, and disciplined review processes between NAS design efforts

and individual project management activities. Many of these techniques are

now in existence or. being established, such as interface working groups and

NAS system design reviews, which include membership from all required parties.

Intermediate Evolution (1985 to 1990)

At the end of the intermediate period, the following categorization of en

route projects exists:

1) Partial or complete implementation (start of site 1 imstallation to last

ORD)
Project

Project

Project

Project
Project
Project
Project
Project
Project
Project
Project
Project

Project

1

En Route Automation Hardware Improvements and Enhancements
(complete)

Flight Data Eatry and Printout Devices (complete)
Integration of Nonradar Approach Control Radar Facilities
(complete)

DARC (complete)

EARTS Enhancements (complete)

Traffic Management System (phase II complete)

ODAPS (complete)

Modern ATC Host Computer (complete)

ERM II (complete)

Conflict Regsolution Advigory Functions (complete)
Conflict Alert IFR/VFR Mode C Intruder (complete)

VSCS (partial)

Advanced Automation System (partial-ISSS)

2) System acquisition (acquisition phase award to start of

Project

Project

12
6

gite 1 installation)
Advanced Automation System (partial-full AAS)
Traffic Management System (Phase III)
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A 3) System definition/development (before acquisition phase award) -
- Project 13  AERA | o
[ Project 15 ACF (no acquigition phase involved) .
L -
' The issues in this phase are the same (requirements integration among
‘- projects) as discussed in the previous near-term period. However, the risks C:f y
- involved with uncoordinated requirements is greater now since most of the - ”
. involved projects are in their acquisition phases or, in the case of AERA, in = S
-E:'.: a late development phase. v
N
= Long-Term Evolution (1990 to 2000) %

{

- This period involves the completion of all NAS Plan en route system .
._::: modernization projects including AERA, ACF, and TMS Phase III. The most v :
.,{ significant cost benefits are realized during this period when en route and ..-. R

_? terminal facilities are combined as a result of ACF consolidation. g
: ¥
:::j The major issues in this period involve the transition of TRACONs into ACFs i‘. ‘
-(‘: and transition of towers to AAS control computer complex. »
5 -
5 TRACON consolidation involves many subissues such as parallel operation of
::f existing TRACONs and "new" ACF positions, staffing both locations with :::
'i:: trained/certified AT personnel, and other operational aspects. .
2 &
:‘_- The tower modernization issue involves space constraints for hardware R
:: installations and methods to provide parallel tower operations if
;_f mobile/temporary towers are required during the transition phase. 5
® Availability of adequate trained/certified AT personnel is also involved in
,. this issue. ‘
3 :
:::, Both of these issues are currently long-range planning activities recognized s .
5 by the AAP and part of both the AAS, DCP, and AP SOWs. -
‘-‘: ' .
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5.1.1.1 En Route Automation Hardware Improvements and Enhancements

Role in NAS

The IBM 9020 computers must continue to.operate at the current level of
reliability until they are replaced by the Host computer system beginning in
1986. The system repairs and improvements associated with this project will
allow the continued operation and provision of vital services required to
support the ATC en route function. Without this project, there will probably
be unacceptablé failures of online systems resulting in operational

disruptions and aircraft movement delays.

Products

Medium speed printers have already been replaced with more reliable units.
Aging disk read/write heads must be replaced, and deteriorating cables and
marginal or intermittent circuit boards must be identified and replaced.

Status

Disk read/write heads have been replaced and the number of spare components
increased. Work i1s underway to identify those printed circuit boards and
cables that should be replaced. Spares for these will also be procured and
stored to enable rapid replacement following such identification.

Audit Findings
Technical - Identification of printed circuit boards to be replaced is an

ongoing problem.

Schedule - No problems identified.

Recommendations
None.
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5.1,1.2 Flight Data Entry and Printout Devices

Status

A contract with California Minicomputer Systems was signed in December 1983.
The contract calls for delivery of an FDIO center system, an FDI0O remote/ODAPS
system, and IBM 9020 software modifications to the FAATC no later than
December 1984. IBM 9020 software modifications for FDIO will be based on the
2.13 version of software, which must be updated to the appropriate version
(2.14 or 2.15) by the FAATC.

Audit Findings
Technical

The NAS Plan calls for simultaneous servicing of both the old and new systems
during transition. This requirement may cause physical crowding of equipment
installed in control rooms during the transition period. One solution might
be to store acceptance tested hardware and.limit simultaneous operations to
that minimum time essential to establishing the operational credibility of the

new gsystem,

Schedule

The current installation schedule calls for 318 remote groups and 22 center
groups to be installed in the first year. This raises a question as to the
risk in this program of ontime delivery of the total system. A conference
with FAA program management personnel on this subject indicates that
contingency planning is underway (additional installation teams can make up
schedule slippages).

Recommendations

Plans for limiting the impact of simultaneous operations during transition
should be prepared.

Close monitoring for schedule compliance during both the production and

inatallation phases must be maintained because of obvious risk implicatioms.
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X NN 5.1.1.3 Enhanced Direct Access Radar Channel (E-DARC) System
SRS
(i I ' Role in NAS
5 DARC is a backup system that provides radar data to the plan view displays
\l
:, (PVD) in the Centers in the event of primary system (9020 or Host) failure.
:::: :' Enhanced DARC (E-DARC) will better emulate the display of data emanating from
\ the IBM 90208, and later, the Host computer system. E-DARC 1s critical to the
o '* transition to the new Host computer and required for ISSS.
\‘: ~, E-DARC will improve the controller's operational capability by providing a
{ - backup system (similar in appearance and function to the primary) with the
oy - flip of a switch without impacting other controller positions not experiencing
o \ K -
j\j ,:j problems. Currently when a controller experiences problems on a PVD, as many
-~ b
'};4 as five other locations in the Center must use DARC, which involves physically
TR
" ;,_ moving each PVD to a horizontal position and instituting manual target
I identification and correlation.
-
i
E: :::7 Products
- ~rocer®
2 The E-~DARC project will procure hardware and software to be installed at the
\ Q FAATC, the FAA Academy, and the 20 domestic ARTCCs. Hardware consists of plug
:*-f‘:_ compatible metal-oxide semiconductor or memory and microcomputer boards,
‘x‘\ ::: modified display generator input/output boards, cable harnesses, and switches
¥} % a
for each PVD console. Software will provide tracking, mosaicking, real-time
) ’E quality control, and the capability to allow each coantroller to independently
::::q, “ select either primary or backup mode of operation.
R
S Status
’, . Installations have already begun on this project and should be completed by
'.t:‘:: % June 1985. Inclusion of several added software requirements for E-DARC,
;':: identified after testing begun, resulted in a 2-month slip in system
.y .
2 ‘ ; delivery. The newly identified 2-month slip in E-~DARC software delivery will
o - not affect the downstream Host initial software delivery; however, since the
::::: rehosted software must include E-DARC interfaces, the time required to
"..: v incorporate these additional requirements in Host should be scheduled as soon
-.j_: . as practical,
T v,
o
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-:7-..:- Audit Findings
'::-_j: Technical - No problems identified.
[+ < :’
e Schedule - The 2-month glip in E-DARC software delivery will not adversely R
-"-
ey affect the Host computer project. The schedule for incorporating the final
'.:‘:;: E-DARC software functions remains to be established. ,".'
.-.:.r, i
_ Recommendations "3
:::j._- The schedule adjustment relating to the new E-DARC software functions as they o
-‘Ejf::‘_ impact the Host computer project should be ascertained.
:\.-;. :\‘4
, o
{ h 5.1.1.4 En Route Automated Radar Tracking System (EARTS) Enhancements
OON =
_-:::'v ::‘,
AN Role in NAS
-E}: EARTS provides the capability to selectively display data from up to 5 :;
?;ss_- long-range radars. Enhancements will provide radar data mosaicking of up to .
:.:: 15 radars, conflict alert, and minimum safe altitude warning (MSAW). R
AR Ultimately, AAS will replace EARTS at the Honolulu and Anchorage centers. (-
{ B Radar mosaicking permits more efficient operational use of radar returns from g
LR e »
j'."-',: multiple radar sources. This allows more complete use of radar minimums,
'."::f reduces delays, and lowers user costs. In addition, the EARTS will increase -’;
Ll ’. "A
Fae the controller's efficiency. Conflict alert and MSAW capabilities will be
) B provided to alert ATC personnel to potential hazardous inflight conditionms ;
_.:-'_:: where less than standard separation exists between aircraft, aircraft and the N
..::": ground, or aircraft and ground obstructions. Anchorage requires the -
::::": capability for a mosaic display of 15 radars; the EARTS software will be ﬁ
‘.\ B written to accommodate Anchorage's requirements and will be provided to all
[-o- EARTS locations. g
P -
‘\::\:
e Products o
.:-_ The EARTS enhancemeat project will procure hardware and software modificationms -
-j:\':: for Anchorage, San Juan, Honolulu, Nellis Air Force Base, FAA Techaical .
N o0
:: Center, and Aeronautical Center beginning April 1985 with completion by May R
C N
S0 1987. Hardware will consist of consoles, reformatters, and processors,
0 °
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Status
The mosaicking hardware and software contract was awarded December 1983 and
mosaicking capability will be implemented by March 1986. The Conflict Alert

and MSAW contract will be awarded sometime between August 1984 and December
1984 with implementation to be completed by early 1987.

Audit Findings
Technical - No identified problems.

Schedule - Project completion has slipped at least 9 months.

Recommendations

None.

5.1.1.5 Oceanic Display and Planning System (ODAPS)

Role in NAS

ODAPS will provide air traffic controllers with automation assistance for
oceanic ATC within airspace delegated to the U.S. ian the Atlantic and Pacific
Ocean. FDIO will provide oceanic controller input/output capabilities
including the strip printing function. In the future, AAS will have designed
into it the capability to perform the same functions as ODAPS.

The current method of controlling oceanic traffic is antiquated and the system
is ideally suited for automation. Fuel efficiency and safety will be
increased when controllers are provided automated conflict probing and a
visual display of spatial relationships between aircraft. This will allow the
controllers to assign aircraft more fuel efficient altitudes or routes while

still maintaining safe separation.

Products

The ODAPS project will procure hardware and software for 2 operational sites
(Oakland and an East Coast center), and the FAA Technical Center. The
hardware for each location will consist of duplex IBM 4381 central processing
units, a computer display subsystem, the communications subsystem, and all of

5-11
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the associated interface hardware. Software will be needed for external

Sy
LA

o interfacing, applications programs, display generation, conflict probe, and

conflict prediction.

-
olal

L7
':;: Status -~
:Ejﬁ The contract award originally scheduled for April 1984 has been delayed until iﬂ
oY ".
Ci; September 1984 due to over—budget cost proposals submitted by the selected
WO source vendor and legal questions associated with the acquisition process. Q?
N -
-ﬁif Price and SBA audits are underway. T
o -
e \'.‘:
o Audit Findings a
__.,.. Technical - The original budget for ODAPS was based on the use of IBM 4341 )
::3 CPUs. An analysis by the bidding contractors implies that the higher :;
533 capability 438l configuration may be required to meet the operational
ool requirement. A decision to use the IBM 4381 in lieu of the 4341 will result ES
g&: in distinct advantages of increased capabilities, ease of implementation, and -4
A
o~ reduced maintenance costs. 3
N !
W Retention of ODAPS as a standalone system versus replacement of ODAPS by AAS -
4 as baselined should be thoroughly studied. N
s
A .
,jxj Schedule - Since the ODAPS system will provide a new function in the N
7 admittedly archaic oceanic ATC environment, any delay in implementation will T
) also delay the associated increase in controller productivity and monetary .
Qo o
Sope gsavings to the users of oceanic airspace. -
S '\
XN 83
~re, <3
s Recommendations 35
o 1) Expedite the decision relating to the IBM 4341 versus the IBM 4381 as the
N -
:{ij main processor, and providing funding increases as necessary. Sj
c.:\. e 1
o
- 2) Perform a technical/operational analysis to verify the planned ?}
3 incorporation of ODAPS into the future AAS. a
i >,
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5.1.1.6 Traffic Management System (TMS)

Role in NAS

TMS will upgrade the present flow control system to include the Central Flow
Control Facility (CFCF), Central Altitude Reservation Function (CARF), Airport
Reservation Function (ARF), central flow weather service unit, and the traffic
management units (TMU) in each ARTCC and designated terminals. TMS interfaces
with FSS, AERA, NADIN, and CWP and will be integrated with AAS in the mid
1990s.

Upgrading TMS will improve air traffic system efficiency, minimize delays,
expand services, and be more responsive to user requirements. The effect of

these improvements will reduce fuel waste and system delays.

Products

Phase I of TMS 1is nearing completion and includes: (1) replacement of the
9020A Jacksonville cowmputer system with the IBM 4341 computer located at the
FAA Technical Center; (2) relocation of CARF and the automation staff to FAA
headquarters; (3) implementation of a data communications system to interface
users and 9020 computers at each ARTCC in a two-way data mode; (4)
installation of upgraded data terminals in CFCF; (5) improvement of departure
release time software; and (6) implementation of a static en route sector load

software at flight level 240 and above.
Phase 1II, to be completed by 1986, focuses on:

1) TMU enhancements~--upgraded terminals.

2) En route sector sequencing, loading, and metering.

3) Estimated departure clearance (time) (EDCT) program enhancements.

R
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4) Establishment of enhanced ATC system graphic capability.

SOOOOY

N
I ]
-~

o’

R

7
..

§ P

Sy

5-13

AL,

ok

N ot
»

-'..-'..-"'~/‘!.\>~f~-' -.-\«.:\'..;"-‘: o RS ‘. “¢ -‘-;". -‘u.;‘. Y’ - \i - "'- "-.:.- “. '_-"- "h"* ‘.-.;J..'_- =] ‘.\\‘ AR I ST ‘.- ‘_\‘:'~\“- ‘.n S
L [} a ® O OANS . Bt i R it B «F B - v h o

* [ ]
s



o 4
g
-_':',-: 5) Interface with CARF automation. ij:
o
M 6) Implementation of computer runway configuration management system. . :
¥ ’
N
%:‘:: 7) Implementation of random route graphics.
K
= ,
) Phase III will fully integrate TMS with the AAS to provide all planned flow
i~ . -
o management functions. This phase will be implemented in the mid-1990s. ..:
- % "
At '
"'\'
R Status 3
\A'-. T — ;i‘
{\‘ \ Most Phase 1 tasks will be completed by the end of July 1984. The power
n""n conditioning system will be installed December 1984. Phase II will begin July o
-o‘-l S
e 1984 as currently scheduled. G
S
o
(8 Audit Findings >
o Technical - A disconnect exists between Phase 11 and Phase III requirements.
J'_--' .-
:: Since Phase III of TMS will be managed by a new FAA organizational element, o
j'.s'j’. close coordination procedures must be maintained. "
ot
h bl
{5 4
i Schedule - Phase I and Phase II are behind schedule. ™
\‘:\‘ ~
o Recommendations .':;
'-" 1) Ensure close coordination and requirements continuity between the Phase II
L and Phase III project offices. ,R
PR ~
N g
A
e 2) Combine TMS Phase III with AERA~2/3 into a single project. The single e
e »
project would become a block upgrade to AAS. oy
e .
o "";‘ :¢.
N 5.1.1.7 Modern ATC Host Computer e
\’\.'l LY
NN Role in NAS o
The role of this new system is to permit the ATC system to reliably handle the -
:ﬂ- increased demand forecasted in Chapter II of the NAS Plan. It will do this by Ny
e providing the capacity necessary to process more aircraft and to accommodate s
functional growth. Completion of the Host program is a prerequisite to R
implementation of the En Route Metering II, Conflict Resolution Advisory, and !
-
-.‘.
i~
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Conflict Alert IFR/VFR Mode~C Intruder software functions that cannot be
performed by the existing system due to capacity limitatfons. A portion of
the growth capacity offered by the new Host will be used for these three

planned automated functions.

Concurrent with the Host project are the FDIO and E-~DARC projects, which
provide the new additional functions to improve system processing/capacity.

" Thése two projects and the Host project complement each other by providing

increased system capacity pending possible system redesign arising out of
AAS, The FDIO project will make room available for additional interfaces to
the 9020 and Host computers., E=DARC will ensure the availability of needed
backup radar data processing functions, especially during implementation of
new systems interfaces to the NAS stage A software in the Host computer.

The benefits of the Host project are threefold: (1) it will remove
constraints on the control data processing capability of the system, thereby
eliminating delays caused by this current weakness and reducing the
probability of system degradation due to high traffic loads; (2) it will
reduce maintenance costs; and (3) it will provide capacity to implement
enhancements to the existing software before implementation of the AAS.

An analysis based on an FAA report to Congress in January 1982 and a March
1983 survey of 9020 system capacity indicate that at least three 9020 systems
may incur serious capacity problems by 1986/7, a number of years before
impiementation of the first AAS. These and other studies also demonstrate
that over time, the reliability, maintainability, and availability (RMA) of
the current 9020 system will erode, thus becoming a major cost concern and
eventually being totally prohibitive. The Host will provide sufficient
capacity increase to minimize operational delays otherwise resulting without
the 9020 replacement taking place.

The Host project will reduce maintenance costs because a large portion of the
obsolete hardware in the ARTCCs will be replaced with more modern equipment,
which will also offer more availability and reliability after an initial
burn-in period. Software maintainability will increase to some degree due to
the additional computer capacity available in the back-up machine. This
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:: capacity improvement allows for the inclusion of more modern software tools *
- o
o (editors, debuggers, etc), and full-screen editing display terminals. The - :
(? additional capacity will also reduce the amount of time spent optimizing code -
o to achieve the required throughput rates. oA
h:: «
:f: Finally, this project will provide the added capacity to implement pre—AAS :;
i g automation functions such as En Route Metering II, Conflict Resolution r
b Advisory, and Conflict Alert IFR/VFR Mode-C Intruder. Early operational ?: !
jﬂf asgsessment of these functions will contribute to definition of AERA o
3 requirements for future systems. o)
1' - N
N Products .
}: The modern Host computer project will replace the aging 9020 computers with :;; t
.
.j: new instruction-compatible machines and modify the existing NAS Stage A :
:: software to run on the new machines. =
2 .
:? Testing of the new Host system will span approximately 3-1/2 years (first "~
>
j: quarter 1984 through fourth quarter 1987) and includes various test phases. e
_'3 Each of the test phases contain numerous subphases to assure adequate testing oud
{ p is conducted before the use of the Host at each of the 20 sites. All observed =
:ﬂ test deficlencies during the DCP are being corrected and retested during the .
‘;: Acquigition Phase (AP) and incorporated into the AP RFP as test requirements :&
™ to assure adequate testing. The driving test philosophy has been to run tests
1 using the existing 9020 system (at the FAATC), repeat the same tests using the bp
- new Host, and then compare results. This is augmented with special tests on o
E{ the modified/new software and those associated with the new computer N
o S
. equipment/interfaces. !
o
~_\.: P:
,iﬁ Status {a
~$~ Currently, the Host program is in the design competition phase (DCP). Both ‘
. ' . -~y ‘
;i DCP contractors are delivering systems to the FAA Technical Center for $} \
testing. The acquisition phase contract award is scheduled for June 1985.
‘::: _\.‘. ;
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Audit Findings
Technical

A major technical challenge of this prbgram‘is the transfer of the existing
NAS Stage A software to the new Host computer. The NAS Stage A software is
quite complex because it is an unstructured design, and resides in a
customized 20-year old computer with the memory and throughput limitations
inherent in that technology. Storage and throughput capacities need to be
increased to process more aircraft and also provide sufficient growth capacity
to allow for additional automated functions. Other technical challenges are
assuring that the needed capacity improvements are preserved during the
rehosting process, and that the system 18 adequately tested. This testing
nust assure the ability of the new system to perform the same ATC automated
functions the current 9020 system does with the increased traffic loads. Test
analysis and modeling must assure the additional capacity needed to accept the
new automated functions of En Route Metering II, Counflict Advisory, and
Conflict Alert IFR/VFR Mode-C Intruder Software.

Schedule

The FAA 1is on schedule in determining the best contractor to conduct the
acquisition phase. The DCP testing program at the FAATC is underway, and the
AP RFP is being prepared.

Recommendations

%; 1) Since the Host computer system is an essential first step in meeting the
T NAS Plan goals (capacity and maintainability), it is necessary to assure
N that the Host computer system is installed and made operational at the 20
‘f sites on schedule. Detailed planning and coordination is necessary and
= should include contingency and backup/recovery plans to avoid unnecessary
:: delays. Key aspects are: (1) starting the Acquisition Phase on schedule,

(2) assuring the 20 sites are ready to accept the new Host, and (3) the
i‘ site installation schedules are met.
r"‘-
r
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:::: 2) Reconsider the Host software test philosophy. The current plan indicates

‘Eiz that FAATC Host software testing will terminate at the beginning of Site 1
R installation. A tradeoff analysis should be performed to determine the
tﬂ benefits and cost/schedule impact of expanding the FAATC test activities
,SE to include site-specific testing prior to the site-specific software

E:E delivery concurrent with the site-specific hardware installation (Fig.

2
.

- 5.1.1-2). This will allow for additional testing at the FAATC without
impacting the site installation schedule and would minimize the number of

2 problems encountered in the field.
>

‘,‘.‘/.'f‘
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Software Site 1 Site.2_
Testing Specific Test Specific Test
\
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2 3) Particular emphasis should be placed on the system capacity margins
- actually being gained vs the predicted capacity margins. Budgets should

be assigned to measurement parameters associated with system storage,

o

.
%t % ad

. throughput, and timing. The current performance monitor software should

/

wosoa 4

continue to be analyzed to assure its integrity and viability to provide

’

NI system capacity measures. If deficiencies are found, studies should be
N performed to determine the cost effectiveness of implementing additional
E; ﬁ: software monitor routines to assure the measurement data integrity. As a
E - ninimum, monthly technical reviews of the system capacity margins should
é > be planned. The FAA's Modeling and Simulation Program Element (MSPE)

- 2: addresses the Host computer in these capacity areas. We recommend that

o~

the MSPE activity be expanded to include all components of the Host

Y | A

\ system. This extension should identify system margin and response times

actually delivered and should predict system margin and response times

b with various enhancements added.

E: oy 4) Capacity requirements for En Route Metering II, Conflict Resolution

,; e Advisory, and Conflict Alert IFR/VFR Mode—C Intruder software should be
te

s baselined and tracked in relation to the Host software development effort.

: 5) Project schedule for the Host and Host compatibilities among the Host,

- :1‘ FDIO, and E-DARC should be tracked quarterly to define any changes and to

’ determine appropriate corrective action.
|

Ly $$

w T 5.1.1.8 En Route Metering II (ERM~II)

n\_

"

- :1"

SN Role in NAS

o . Flow control of aircraft is performed on a national level at the Central Flow
l:} :f: Control facility and on a center-~to-center level by either the sector
;:: . controllers or local flow controller. Center personnel will be aided by
o < ERM-II. National flow control relies om information from the local flow
e controllers to perform its functions.
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N .
».::\ This improved function will increase the efficiency of the NAS by reducing ;-;
:‘ fuel consuming delays through a better planning tool and by providing data b
P allowing the controllers to handle delays in the most efficient manner (e.g.
_:*. high altitude holding, etc). 3
0y
:"': Implementation of this program is dependent on the modern ATC Host computer "'
AN project to supply the needed computer capacity. a
| )
i., Products R
::-j:.~ This project will provide modification to the NAS Stage A software to provide
- automation aids to the controller for metering traffic to terminal areas at "._
" rates consistent with the airport acceptance rate. Outputs from this function .
5':: will include metering and advisory lists. These will help the controllers in :;'f
\.:E centers adjacent to the destination center absorb delays in an efficient
A manner. o
® -
._;: Status e
i ERM-II is currently being created by modification to the NAS Stage A3d2.12 "2
"’- computer program by Computer Science Corporation (CSC). Design evaluation 1is -
{ ) scheduled for December 1984. The ERM-1I1 modifications will be integrated with '..g
1: the Conflict Resolution Advisory, Conflict Alert IFR/VFR Mode-C Intruder, and
_:"\f Conflict Alert Enhancements modifications in January of 1986 for eventual .-._
':'g_: implementation in version A3d2.16 in November 1986. "
2
:.,. Audit Findings e
5 Technical - No technical concerns about ERM-II have been identified. It N
:.::_.;' should be noted that the Host project must supply the necessary processing ;‘,}
."!,r‘ﬂ capacity. Operationally, ERM-II may not be implemented as currently .
t::::E designed. While waiting for ERM-II, the Air Traffic Service has modified the ::
_..::-«. existing ERM~I package. As a result, ERM-II functions seem to overlap some
‘-_:;- functions already implemented by the ERM-la modifications. The requirements ':
.r’f:* for this program need to be reviewed to ensure that all the functions -
&{ currently performed by ERM-Ia will be performed by ERM II1. In other words, -:‘:
Nﬂs will ERM-II provide a functional enhancement to the system? If not, ERM-II
;L";.‘.: must be modified to meet the real requirement. s
o L
e
% ~
<, o
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'ﬂzf Schedule - The schedule for this program has considerable slack because it

R depends on the Host program. Any slip in the Host project will impact the
{§ l; implementation date of this project.

i:}’ ) Recommendations

;:{ :j The requirements of ERM-II should be reviewed in the context of functional

. capabilities of ERM-Ia.

@] .

) -:

;:: o 5.1.1.9 Conflict Resolution Advisory Function

Sh oy
-"- iy Role in NAS

o - This software function 18 a precursor to advanced automation functions that
A

-}t N will be added by the AAS and AERA projects. Implementing this program 1in the
>

:{t post-Host timeframe will allow early operational evaluation of a more advanced
’:*\ ;; ATC automation function, providing feedback to the designers of AERA. This
;%; ‘ function will help reduce the number of operational errors by decreasing the
.}:: NG amount of time the controller must spend analyzing a Conflict Alert situation
%:% > to determine the optimum resolution. Like ERM-II, this project is dependent
RO on the Host project to supply the necessary computer capacity.

[

LA

A ) Products

f} f} This project will provide modifications to the NAS Stage A software to provide
":' N the controller with a display of alternative actions for the resolution of an
) { impending conflict. The resolutions provided are initiated by the Conflict
.b".‘ LI

,:& -~ Alert parameters and are selected so as to not cause additional conflicts.

.I:': .

YOOLICY)
‘ 3'.' o Status

o Conflict resolution advisory (CRA) is currently being coded by CSC. The

-y ,'-.

. -:. preliminary design is being evaluated by MITRE. Operational evaluation by the
LA

';{- ATS of IFR/IFR conflict resolution will start in November. This function will
'“:: }: be integrated with Conflict Alert IFR/VFR Mode-C Intruder and ERM~II into

® g version A3d2.16 for final operational evaluation in September 1986.

o
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.- Audit Findings : s
- Technical .

There is a technical/operational risk when the CRA function is combined with Y
the Conflict Alert IFR/VFR Mode-C Intruder function, which expands the -
Conflict Alert function to provide alerts when an uncontrolled (VFR) aircraft D

~ s

N

5 is going to conflict with a controlled aircraft. This risk concerns the ?- K
:i technical challenge of providing resolution advisories in conflict situations K
where the future planned actions of the uncontrolled (VFR) aircraft are not -

::ﬁ known. This scenario will not be operationally evaluated until September 1986. : ;
\f Schedule :;
‘_ The schedule currently calls for operational evaluation in December 1984 of

j the CRA function for conflict between two controlled aircraft. :f

- ‘u

-a:

i Recommendations E: '
[ FAA should formulate policy for the use of CRA in IFR/VFR conflicts before the -
27 CRA operational evaluation. Existing CRA requirements should then be reviewed o

EE for compatibility to facilitate operational evaluation. '3

L)

'y -

5.1.1.10 Conflict Alert IFR/VFR Mode-~C Intruder

-4

-

p N Ko

Role in NAS "
This function will be integrated with the CRA and ERM-II functions for .
implementation in NAS Stage A3d2.16 in September 1986. Implementation is

NI
et s
-

¥l

~

T

T
.o

dependent on the Host program to provide the necessary computer capacity.

M
I'Illll.

This function will increase safety by reducing the risk of collision between

AR
-"'..

uncontrolled and controlled aircraft. N

=
. Y
o Products SR
;: This project will provide modificatfons to the NAS Stage A software that will R E
; enhance the existing Conflict Alert (CA) function. Currently CA provides R

'% alert information to the controller on the radar display when two controlled v
A . IFR aircraft (Mode-C equipped) are going to violate separation minimal in 2 iy
» minutes if their paths do not change. Conflict Alert IFR/VFR Mode—~C Intruder ;? R
:E will provide alerts when an uncontrolled Mode-C equipped target (VFR) and a \ .
i controlled track are going to conflict. :: -
A o
3 5-22 R
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Status

The software has been developed by CSC and the design is being evaluated by
MITRE. It will be integrated with the other functions in January 1986 with
implementation in September 1986.

Audit Findings
This 1s a viable program that will increase system safety. No technical,

operational, schedule, or cost issues were found. An operational issue exists
for integration of CRA and this function (see section 5.1.1,9), and the
development of appropriate algorithms to preclude false alarms triggered by
relatively small altitude deviations.

Recommendations

Close attention must be given to the algorithm/parameter aspect to assure an
operationally acceptable level of false alarms.,

5.1.1.11 Voice Switching and Control System (VSCS)

Role in NAS

The VSCS provides the man-machine interface and the switching control system
for voice communications in the AAS/ACF environment. The VSCS provides an
integrated system for the operation and management of voice communications
resources for ATC. Connectivity and control are provided for ground-ground
intercom and interphone as well as air-ground radio coatrol and advisory
communications. The VSCS is the prime system that supports the stringent
availability requirements of operational communications services. It provides
the means for dynamic reconfiguration of voice communications resources and is
a critical item for achieving increased controller productivity along with

reduction of leased services cost.

There are two VSCS program drivers. First, an urgent operational need to
replace the current ARTCC voice communications switch. The Western Electric
300 system 1s well beyond its economic useful life and vendor support may not
be available until the VSCS 1s operational unless extraordinary FAA action is
taken. Second, is a technical dependency on VSCS to support the AAS/ACF
communications requirements and Sector Suite program.
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Products

There are 26 VSCS systems to be procured. Prototype/first article items are
for operational evaluation to be followed by integration testing with the
Initial Sector Suite at the FAA Technical Center in 1988. Field installation
of production systems is scheduled to begin in 1989 and be completed in 1992.

Status
The program office is currently preparing documentation to support TSARC-3 in
August,

Audit Findings
Technical

The VSCS program is an essential element of the NAS Plan that can meet the
functional requirements of the ACF/Sector Suite. The procurement approach
selected for VSCS uses a dual design and development competition with down
selection to a single contractor after testing is completed at the FAATC.
However, we feel that by down selecting earlier (after CDR) provides several
advantages not available otherwise; i.e., reduced development and long-lead
time procurement costs, additional opportunity for coordination of final
design refinements, and reduced testing and design coordination requirements
for the interfacing system. The technical risk of this program is a function
of the stability of user and functional requirements. There is no system
requirement dependent on new technologies. There is some risk associated with
relying on the WECO 300 system for ARTCC until the VSCS is operational.

Schedule

The procurement strategy adopted by the FAA (as referenced in KDM-3)
represents an acceptable level of schedule risk through operational test and
evaluation at FAATC. However, further refinement of field installation and
commisgsioning of the VSCS systems in the ARTCC enviromment 1is required.

Recommendations
1) The VSCS Operational Requirements Team effort should be combined with the
Sector Suite Requirements Validation Team and the Transition Requirements

Validation Team so that a common assessment is made of both the Sector

Suite console and VSCS panel,
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2) Select a procurement strategy and contractual vehicle supported by a Prime
Item System Development (B-1) specification of requirements.

3) Modify the VSCS procurement strategy to a dual competition phase through
CDR, and select a single contractor for production phase.

5.1.1.12 Advanced Automation System (AAS)

The AAS provides the primary upgrade to ATC automation capability in the NAS
Plan. It provides the foundation for AERA and is the key system through which
the benefits for NEXRAD, Mode-S, and CWP are realized. The AAS contributes to
NAS operational, cost, and expandability goals. Operationally, the AAS will
improve ATC efficiency, improve safety, and provide for increased use of the
NAS (improve capacity). The AAS will contribute to decreasing NAS maintenance
costs by providing highly reliable hardware and software and reducing the
maintenance staff needed. The AAS will provide the computer capacity needed
to support facility consolidation, a major cost benefit in the NAS Plan.
Finally, the AAS is structured to be expandable to meet future growth
requirements. This expandability is targeted both to software (AERA) and
hardware (a system that can be "block” upgraded).

Products

The AAS project will produce two system designs and two prototype Sector Suite
consoles in its design competition phase (DCP). These products from competing
contractors will be evaluated against system requirements to select a design
for implementation in the acquisition phase (AP).

AP products include Initial Sector Suite Systems (ISSS) for near-term
operational productivity improvement of en route ATC, Area Control Computer
Complexes (ACCC) to support long-term goals of terminal approach/departure
productivity enhancement and ATC operations consolidations, Tower Control
Computer Complexes (TCCC) to improve tower ATC operational productivity, and
two support systems (SSCC, RDCC) at FAATC to provide national system
support/configuration management and R&D capabilities. Hardware deliveries
associated with these products include 1796 specialized Sector Suites, 300
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.'.‘ . 1
N

jﬁi tower position consoles, an LCN to support the entire ACF, computer processors T
o '
ﬁj- and peripheral equipment. Software delivered will include ISSS interface b

‘; software (to current NAS software running on Host) and new NAS software with .
Y AAS (ACCC). =
3
.‘:.' -
i}} Status -
.- The AAS broject is a Designated Major System Acquisition (DMSA), which is well
{: managed, carefully conceived, and on schedule. The DCP 18 on schedule for an s?
;;: August 1984 award date. The AP award is scheduled for September 1987 with *
ii ISSS completion in October 1991, and AAS (ACCC, RDCC, SSCC) completion in -

(' March 1993. Tower upgrades (TCCC) will continue into the 1998 time period. o

! | o

o Audit Findings N

- Technical
- =echnical .
° The procurement approach is well structured to meet both near-term and far-term 5:
-i: NAS Plan goals. The FAA is currently implementing the techniques/tools
:ﬁ: required to manage the dual DCP contracts. Since AAS involves complex ﬁ‘
-,‘. -"-A
A interfaces (both technical and programmatic), the FAA has established several T

(’. working groups to facilitate the required close coordination between AAS and ui

e other activities/projects through the DCP. The AAS working group has recently =

juj established to resolve NAS design issues related to Host/AAS. We recommend “

‘ﬂ? that the character of this group be expanded to provide a single focal point ﬁ:
';' for interfaces to all major interfacing projects (VSCS, ACF, etc), as well as

\;_ the NAS design efforts through the DCP. The SSRVT and the Tramsition :\
ﬁi Requirements Validation Team (TRVT) have also been established to work the T

'."n

N critical sector suite and transition areas. We concur with the charters of ta
:F these groups with a single recommendation being to integrate the SSRVT and s
;, VSCS ORT efforts so that a common operational assessment is made of both the -

b -‘ '.:

N Sector Suite console and VSCS panel, o

'\-::'

..A. .. e

L\ Recent questions have been raised about the impact on the AAS project should o

.!;; TRACONs not be consolidated into the ACF. The AAS specification does not ‘

:;: currently reflect mixed (consolidated and nonconsolidated) environment 2-

Sii requirements for the ACCC since this is currently not an operations "
.' -t

'&‘.:-

- .
. %..
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: KN requirement. The DCP competitors are réquired to study and report on how
X their respective ACCC architectures could be adapted to such an environment in
: the pre~ACF time period. We recommend that these efforts be supplemented by
! !! contingency planning performed as part of the ACF project.
:E i Other concerns have been raised that the current AAS effort may impact the
N capability or flexibility of the design to sufficiently or cost-effectively
!! achieve the levels of services and automation desired with AERA, Our study of
- the AAS DCP SOW identified adequate trade studies that the contractors will
K produce to prove the expandability and flexibility of their designs.
Schedule
?E Our overall assessment of the AAS DCP and AP schedules are that the span times
and major milestones appear to be reasonable and achievable. There are,
;; however, several areas of potential risk as discussed below.
N The 6-month span from DCP contract award to the SRR may be optimistic based on
{5 the major revision of the system specification to be released at contract
award. We base this conclusion on the fact that the 6-month span did not
n assume this specification update and the amount of time required to clarify
questions concerning requirements interpretation raised by both contractors.
32 This workload is in addition to development, submittal, and government

review/comment to approximately 40 CDRL items within that period. Our
estimate is that this workload may incur a 2 to 3 month schedule risk for
completion of the SRR, To mitigate this risk, we recommend that the selected

>

DCP contractors be provided a detailed written change summary with RFP change
- 8, which includes detailed rationale/interpretation of change/new
requirements. This should help to decrease the request for action (RFA)

S

r

p . workload.

e A second area is the ISSS evaluation of FAATC span time adequacy to support

t- dual DCP VSCS interface evaluations instead of the single AP system previously
{ - baselined. The current VSCS procurement strategy calls for dual VSCS
}2 competition through first unit evaluation at FAATC. The impact of this change

should be assessed against current AAS baseline planning.
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Recommendations

1) Continue the AAS working group activities beyond the NAS Level I Design

2)

3)

4)

5)

baselining. Expand the charter to be the single focal point for AAS
external interfaces to other projects as well as NAS design activities
(Levels II, III, IV, and standards). This should also include
participation of AAS working group members on other parallel working
groups such as weather, TMS, etc.

Establish a single operational team that supports both the Sector Suite
and the VSCS panel design/development activities. This team should
consist of some mix of the current SSRVT and VSCS ORT. The team's
involvement in both procurements should include, as a minimum, the
establishment of specific man-machine interface requirements/guidelines,
monitoring of contractor design documentation, attendance at appropriate
technical reviews, and involvement in tests/evaluations at mockups and

prototype equipment,

Provide a change summary package (with change 8) to the DCP contractors
that provides more detail on change rationale and interpretation of
new/changed requirements. This document should decrease RFA traffic and

help reduce the schedule risk associated with completion of SRR.

The new VSCS schedule should be analyzed for compatibility to the AAS
schedule. 1In particular, potential impact to the "ISSS evaluation at
FAATC” span time should be assessed in view of dual VSCS evaluations.

Contingency planning should be performed as a part of the ACF project to
supplement the effort by the AAS DCP competitors in looking at the impact
of the possible eventuality of TRACONs not being consolidated into the ACF.
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5.1.1.13 Automated En Route Air Traffic Control (AERA) ' h

Role in NAS
!i AERA is a series of enhancements to the functions contained in the AAS

program. Initially, AERA will be a set of problem-solving and planning tools b
T used by the controller to assist him in providing ATC services to higher

traffic volumes while improving system efficiency and safety. AERA will
!f evolve into an automated conflict resolution and decision-making system
capable of reducing the controllers workload. When AERA is fully implemented .
. it will: (1) improve the quality of services to the user by permitting most
:§: aircraft to fly fuel efficient routes, (2) increase controllers productivity
by increasing the number of aircraft handled and the volume of airspace
assigned to each sector, and (3) improve system safety by reducing the

potential for operational errors. )

Products

Three software packages referred to as AERA 1, AERA 2, and AERA 3 will emanate
from this project. AERA 1 will be implemented as part of the AAS program. :
. AERA 2 and 3 represent higher levels of automation and are scheduled to be
l fielded in the mid-1990s.

-~ Audit Findings Z
] Technical .
! MITRE is curreatly under contract to develop the algorithmic specifications !
- for a portion of AERA 1, install an operational test bed to evaluate AERA 1,
and will later publish an AERA 1 CPFS in April of 1986. Planning for the .
procurement, integration, and implementation of AERA 2/3 has not been :

completed, and little progress has been achieved in establishing the planning
SEA necessary to deploy the AERA 2/3 automation concepts in an AAS-compatible

N SO AN

A enviromment. Late deployment of AERA-2/3 concepts will severely erode
A forecasted benefits.

- Schedule
I Software for operational test bed is currently 10 months behind schedule.

NN AN TR RN
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Recommendations .

1) AT has recently issued an order for AERA 1 requirements. The FAA is now
preparing an AERA 1 specification update to reflect the order. After the

update has been coordinated and accepted by the AAS CCB, the AAS contract ,’
will be modified. Consequently, all MITRE effort associated with the
development and testing of AERA 1 can be terminated.

2) Effort should be initiated immediately to develop a strawman A -
gspecification of the AERA 2 functions. .-

3) A senior management team representing all applicable organizations should =
be formed with the charter to establish and document the development,
procurement, and implementation strategy of AERA-2/3 and TMS Phase III -~

(i{.e., produce a program plan).

2

4) The selected acquisition phase AAS contractor should be required to b
accommodate an interface with AERA 2/3 functions to help simplify the
eventual integration of AERA 2/3 into AAS. N

.
5) Serious consideration should be given to combining TMS Phase III and !!
AERA-2/3 into a standalone project. This single project would then )
develop a single update to the AAS software. {:
‘'S
5.1.1,14 1Integration of Nonradar Approach Control into Radar Facilities o
ro
Role in NAS .
This project provides for reassignment of the responsibility for approach :i

control from nonradar facilities to facilities having radar approach control
capability. It is expected to provide economy through eliminating control :3
positions, since a radar controller can handle more aircraft in a given volume
of air space than can a noaradar controller. Further, reduced radar

separation criteria can be applied, resulting in fewer delays and greater

capacity without sacrificing safety.
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:' .. Products

:sz: 0 The project originally encompassed all nonradar facilities; however, the 1981
N PATCO strike resulted in considerable restructuring of control

. responsibilities, and many radar facilities were pushed to maximum capacity.
~‘ Seven nonradar facilities have been integrated into radar facilitles to date,
and 28 more are planned over the next 30 months. Approximately $1.6M has been
N authorized in FY 84 funds for the project. Facility integrations will be

,: "'* accomplished according to schedules and plans developed by the Regiloms.
Y- Audit Findings

- ._. Technical — There are no technical considerations involved in this project, as

. . . it provides only for a reassigmment of operational responsibility. WNo

";::j z- operational risks were identified. Some console reconfigurations are

.. involved, but these are not major in nature.

- Schedule - Schedule performance is not critical, since the integrations are

AR ' accomplished by the Regions and no other NAS projects are affected.

>
'f
7
> Recommendations

{ @ None.

o
W -
:_::: -{ 5.1.1.15 Area Control Facilities (ACF)
- » |‘
SR
wa Role in NAS
LA Y -
O This project consolidates 188 TRACONs into 23 ACFs located at the 20 CONUS
2,
" . ARTCCs, the Anchorage and Honolulu ARTCCs, and the New York TRACON. The ACFs
_Z.x-" ..l',' will perform an integrated en route and terminal ATC function.
®
-t hCY
Lo Successful implementation of the ACF project will result in improved ATC
:".:: . service to users, increase AT and AF personnel productivity, accommodate
.‘_::: L:: future growth through facility consolidation, and minimize the costs of
Y . providing identical advanced automation features to en route and terminal
L.F.
SN controllers at a large number of facilities.
~ o
:..:: n..
\-"t
A
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An ACF is functionally divided into an operations center and a computer
center. The ACF operations center will directly support the operational
services and associated management functions performed in the ACF. The basic
equipment in the operations center will include AAS Sector Suites, which will
provide ATC workstations with associated data entry and display devices, and
voice switching and control system (VSCS) equipment for operational voice
communications. In addition to the Sector Suite workstations provided for the
operational control positions, the ACF operations center will also contain a
traffic management unit (TMU), which will serve as a workstation for traffic
management speclalists and provide local traffic management coordination with
the ATCCC, and a ceater weather service unit, which will enable a
meteorologist to interface with the Central Weather Processor (CWP) in the
computer center. The computer center will provide major processing
capabilities required for the ACF operations center, the TCF, and the AFSS
facilities,

Status

The ACF program consists of two phases: Phase I (pre-ACF activities) and
Phase 11 (ACF establishment activities). Planning and program tracking are of
paramount importance to Phase I, which includes such items as ARTCC building
expansion, installation of the ISSS in a sterile environment, and en route
controller training on new systems. Phase I began in early 1984 and will
continue for approximately'7 years. Phase II begins with relocation and
operational commissioning of the first approach control functions to be
consolidated and will be complete when the last approach control functions are
consolidated and operational in the final ACF.

Related projects/activities 1nclqde ARTCC building expansion/modernization,
AAS, radar remoting and digitizing, VSCS, communications networking and
remoting, NAVAIDS networking, software development, military liaison, and

weather programs.
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';.:3 e The SEI AAE subcontractor is providing the design packages for 12 of the

‘:',::: ( standard sites, supporting the contractor activity for all 18 standard sites, }
R and will revisit all 20 CONUS sites for compatibility assessment with the

. l winning Host contractor design. No Host computer system is planned for the
-'::::: New York TRACON, Honmolulu, or Anchorage, based on a decision that capability
E.E‘ ::-f at these sites 1s adequate at this time and can await the results of the AAS
A design competition, The ACF program is an umbrella program that is very

_‘.\- complex and includes the successful integration of many independent projects.
._:;Z; B No major acquisitions are to be accomplished within the project itself; all
?..-::l RY such acquisitions will be made via the individual AAPO and APM programs. An
- \_: integrated master ACF implementation schedule and its credibility are

,_ . determined by the schedules of the independent programs,

(R -

¥ Audit Findings

':::: ._': Technical

g,_. ' Successful implementation of the ACF project will result in improved ATC

::c: - service to users, increase AT and AF personnel productivity, accommodate

}E ‘ future growth through facility consolidation, and minimize the costs of

! :',f: providing identical advanced automation features to en route and terminal

] 5 controllers at a large number of facilities.:

- - Schedule

:;.5 o ' No significant problems were identified through the rehosting phase; however,
) L, this project schedule is reflective of the supporting projects.

:'_:'_: I

:i - Recommendations

E‘ii :f 1) An ACF program team, including a permanent ACF program manager, should be
e put in place as rapidly as possible.

N

E-_,\ . 2) An improved interface between the ACF implementation plan and the NAS
: .:' design and implementation cycle must be established.

,,_.,' 3) A more comprehensive ACF development and implementation master schedule
::' :: and supporting project schedules suitable for use by the ACF program

E:;: manager as baselines for managing and achieving the objectives of the ACF
t.*. implementation program must be established.

?,:_ .—

o
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4) An independent detailed audit of the ACF project implementation plan
should be undertaken along the lines of the NAS Level I design audit, -
including a reassessment of the Honolulu and inchorage ARTCCs and the New

T York TRACON to determine their operational capacities through full ACF f’

S implementation.
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N
;’“ e
5.1.2 Terminal Systems
= RS
[ There are 17 projects in the terminal systems portion of the NAS Plan. The A
_‘ majority are interim solutions or system improvements needed to meet the rw?
N objectives stated above during the years before ACF/AAS implementation. -.‘:
% 905
The objectives of the terminal systems improvement plan are to maintain a very ""::
o5 high level of safety, impose minimum constraints consistent with efficient use ;e
_\"- of the system, and at the same time, minimize FAA operations cost. f:‘::
- B
:'t::f The projects provide software modifications, display system improvements, 5-';.:
\ expanded memory and processing capability, total system replacements, voice :&%
“ communications switching, and improvements to facilities. Features added by "‘.{t
\\ the projects are: :f":::"

3

® 1) More useful and reliable information presented to controllers,

A0

.“‘ 5
3
:.::j, 2) Improved software development and maintenance capability, ::::-'
{ A 3) Better simulation training through additional displays, [
:-::., 4) Capability of controller's tools to perform under an ever-increasing air ‘_"_-'
'. J 'l ..l
S traffic workload, :
N . N
b 5) Efficlency improvements such as automation, consolidations, and hardware _:_,
replacement (solid state vs tube), ;‘5
6) Better communications.
Y
) DY
The projects are summarized in Figure 5.1.2-1 as to type of effort, areas s".::,
where benefits are expected, and current assessment of cost and schedule. t:::-‘::
Table 5.1.2-1 presents additional informatfon on funding, the next critical o
decision point, and the SEI role. e
w3
v 9
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b

All of these projects are important elements of the NAS modernization

:E objective. Some are technically independent while others are related to or

are dependent on other projects, as follows:
o

1) ARTS-II interface with Mode~S and ASR-9 1s dependent on ICDs from the
Y Mode~S data link and ASR-9, and achieving operational status (project
a completion) is tied to the implementation schedule of the Mode~S/Data link
;? and ASR-9 projects.
e
) 2) The tower communications system requirements are closely related to the
:& VSCS project and need to be very accurately defined to ensure proper

interfacing with the latter system.

o4
- Our audit results confirmed a need for, and a corresponding improvement
e associated with each of the projects, with one possible exception-~the project
{& to combine Terminal Radar Control and ARTCC facilities. A cost benefit trade
.- study (combining vs retaining and improving) is currently under way to clarify
;}: this issue.
l! The audit indicated that the terminal projects are required and approaches are
" feasible., Most of the projects are in good shape relative to cost and
f: schedule. One overall concern, however, is whether or not the terminal
. automation systems in the Level V facilities can sustain the current level of
= performance until they are replaced by the ACF/AAS in the mid to late 1990s.
. The safety assessment matrix for terminal systems is shown in Figure 3.5-1.
L9

The terminal system projects (ATCT/TRACON establishment, replacement, and
o modernization, and the transfer of some radar approach control functions into

<. ARTCC8) pose difficult transition problems.
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(] 4
:x 5.1.2.1 ARTS-III Enhanced Terminal Conflict Alert %
y _.:‘ -
(t Role in NAS :’
ey The benefits achieved by modification are improved information for the :
Z'i: controller and improved system (processor and memory) efficiency. By reducing
;:": the number of nuisance alerts, the controller will have increased confidence 1:.
- in the performance of this function in areas currently desensitized by v
employing the inhibit functionms. f‘*
22 X
:'_-P: Products ™
N The output of this project is a software modification to be installed at 63 '_;.
.-__. ARTS-IIIA locations and later at the ARTS-IIA locations, either through
f‘:j: program modification or a new program build that will reduce nuisance alerts,
:’_::S eliminate dependence on inhibit functions, and control registration in dual -
e sensor systems. Test and evaluation (TS&E) is scheduled for completion in May I
?‘:j.‘ 1985 with site implementation scheduled for June 1985 to June 1986. 4
< » b
o Status T
-’ The study and design reports have been completed, AAT has been briefed, and a -
{ . decision has been made to proceed with software development. -APM is preparing .!
Padn a letter to formalize their agreement with AAT, .
3 3
:-: The project will be implemented in phases, currently consisting of (1) gy
) changing the Al.0l program in patch form, (2) changing the A3.01 in patch .
N form, and (3) Conflict Alert will be added to the A3.02 program im patch form. 3

>,

5 Installation at the first site is scheduled for June 1985 and the last site is _‘
_.., currently scheduled for June 1986.
SO A
L. '_-\ fh\

% %
FAV AN

98 0 .
oo

Audit Findiggs

-f:::: Technical - No problems identified. -
ry a
.\'.T;
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X
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Schedule - Rescheduling is required.

This project is being funded as a part of the overall ARTS-III enhancement
contract. The total funding required for the study and development of the
Conflict Alert program packages is not available. A purchase requisition has
been prepared for $283k to fund the remaining FY 84 effort. Funding required
for FY 85 is estimated at $305k and a request for budget approval is currently
under way. Since implementation (deployment in field) is the responsibility
of the Air Traffic Service, their efforts are not included in the project
totals.

Recommendations

Detailed planning between APM and the Alr Traffic Service needs to be
completed at the earliest practical time with reference to the
installation/deployment portion of this project.




o R
R - ;.__“
o 5.1.2.2 ARTS-III Assembler =
R
" Role in NAS g
SO The present ARTS-IIIA assembler system (software and hardware)' is inefficient =
LN .
\‘\ and difficult to use. This project will improve software maintenance by -
“-j: making the ARTS-IIIA assembler more interactive and will expedite support by -
-2 establishing restart points in the assembly process.
N .-‘
e b
; PN Products N
i : The program described in the NAS F&E Plan was to have provided software o
"“ packages to be installed at qualifying facilities. e
258 i
:} Status N
':‘:'- Delivery to the field was scheduled for completion in early 1984. Software
programs for ARTS-IIIA are currently built and assembled on the IOP and output A
e to the 9300 peripheral system, which has become complex and time consuming. o
)
"'.\ The project has been modified and now includes a dedicated computer system at }1
\-:. the FAATC. The new computer and the assembler software will provide an >
::"‘: efficient software development and maintenance facility capable of supporting S
_ " the ARTS-IIIA facilities at the operational sites. Contract award for the ,,‘
:::: X modified project is now scheduled for September 1984, with system operational
- [
- capability slated for March 1985. -2
'."_. .'l.h
’ Audit Findings &
e {
o Technical -~ No problems identified. t
Y
3 g
A Schedule - No problems are identified with the modified schedule. Sy
o -
. - "..
o Recommendations -
e -
.r:‘_.: None.
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9 i,
::::z' o 5.1.2.3 Enhanced Target Generator (ETG) Display (ARTS-III)

N
\.“ ﬁ Role in NAS )

_} Some ARTS-III facilities do not have dedicated display systems onsite for

\} 3 controller simulation training. Experience has shown that at least two

"J ."_: physical displays are required for the labs at each ARTS-III facility (one for
D the trainee and one.for pilot simulation). This project will provide the

:. !'\ additional displays required to support the onsite training function.

:.': - Implementation of the dual displays will enhance training capabilities. The
:: “ enhanced training will be achieved through a more realistic simulation of the
el _; ATC environment in the training scenario.
S?d .

o Products
\ ' The products of this project are fifty additional displays to support onsite
; : }'; training.
:.S o Status

o N Installation of full digital ARTS-III displays (FDAD) is planned to be

'::‘: provided through a competitive procurement., Contract award is scheduled for

-~

June 1985 with project completion in November 1986. FDADs are currently

".A
¥

baselined for this implementation; however, digital-bright radar indicator

.;: L terminal equipment (D-BRITE) displays are under consideration as a
S Y
': v substitute. A decision between the two systems has not been made,
N, L,
$:," “t Preparation of the specification for FDAD is in progress.
_)'- ?\
LA
A Audit Findings
Q Technical - No problems identified.
L
SR
N Schedule - The specification release date may be delayed if a decision is made
";::; - to use D-BRITE displays in lieu of the full digital ARTS III displays.
.« -
SR
AR
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Recommendatiouns

1) Since this is a new competition, the procurement process should be o
monitored for cost and schedule performance, particularly if the decision -
is made to use D-BRITE displays. ,',’

2) The decision to proceed with either the FDAD or D-BRITE systems must be .-c.,
made soon to preclude schedule slippage. -

3) 1Integration of the two programs (2-03 and 2-16) should be considered if
the decision is in favor of D-BRITE.
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5.1.2.4 Additional ARTS-IIIA Memory

Role in NAS

Operational programs for the present ARTS-IIIA system are approaching capacity
limitations. If the system is to remain abreast of the traffic growth and
demand until the systems are replaced by the Advanced Automation System,

additional memory must be provided.

Products
Additional memory hardware (32k) will be procured for each of the 63 ARTS-IIIA

locations plus depot spares.

Status
The contract was awarded in March 1984, First delivery is scheduled to start
in July 1985 and to be completed by April 1986,

Audit Findings
Technical - The audit raised a question about the terminal system's capability

to function efficiently throughout the time period before ACF, especially at
the Level V facilities. Enhancements more significant than added memory may
be required to provide the needed controller support tools.

Schedule ~ No problems identified.

Recommendations

An analysis concerning terminal automation system upgrades should be

undertaken.
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5.1.2.5 Additional ARTS~IIIA Support System at the FAA Technical Center

Role in NAS

The current Terminal System Support Facility (TSSF) at the FAATC consists of a
single ARTS-IIIA system. This system i1s used to support the NY TRACON, EARTS,
and ARTS~IIIA field systems, and is also used to support development program
activities. Scheduling conflicts between these activities can be alleviated
by providing an additiomal ARTS-IIIA support system at FAATC. The increasing
demands by the NY TRACON for support can be met and still provide the desired
support to the other users with this additional system.

Products
This project provides a standalone ARTS-IIIA for the TSSF.

Status
The contract was awarded in March 1984 and the schedule for completion in
August 1985 appears to be achievable.

Audit Findings
Technical - No problems idemntified.

Schedule - No problems identified.

Recommendations

None.
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& ) 5.1.2.6 ARTS-IIA Enhancements
N 1
\ Role in NAS 2
NN The enhancements included in this project will add Beacon Tracking, Minimum 5
: ) Safe Altitude Warning (MSAW), Conflict Alert (CA), and Training Target E
S is Generator (TIG) to the ARTS-~II systems. MSAW and CA are required to alert 3
- controllers to potentially hazardous situations when less than standard ﬁ
g sa separation exists. The target generator will provide the capability to train t
3 = controllers in selected and varied control situations in a simulated ;
f - environment. These added features will provide the controllers with S
> i; additional functions to enhance ATC system safety and efficiency.
.
. E;: Products
: ' Equipment, software, and services will be procured to implement these
;j enhancements. Software will be developed with proven techniques and methods

used in the ARTS-II and IIIA systems., The enhancements will be implemented at

89 operationsl locations plus 6 support systems.

l'.‘.u_‘\ N W S
]

Status

Contract award was in October 1981 and the hardware has been developed.

"
(

Beacon Tracking has been demonstrated and MSAW is scheduled for demonstration
in August 1984. Site implementation will occur between October 1985 and
October 1987.

b
. Audit Findings
. . Technical - The ARTS-II enhancements now include a new processor with
o~ -
oo additional software. The capacity of this processor may not be adequate to
q perform these enhancements at all planned sites, and additional processors may
-~ 5- be required. The answer to this question will depend on software and hardware
7, -
: development testing. The new processor is currently experiencing certain
i: N timing problems and, depending on the final resolution, additional funding may
i be required with resultant schedule impact.
Y
SIS
' »—
N
¥
Q‘ ':-
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Schedule - The above problem and required solution is still indeterminate.

r -
vy

Recommendations

.“‘..k\

The testing program should be closely monitored so that potential processor
capacity and cost/schedule impacts are immediately identified and corrective
action initiated.
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e 5.1.2.7 ARTS-11 Displays

- Rolé in NAS

g. !’ Initially, eight ARTS II facilities were commissioned using BRITE type

2 5 displays in the TRACON. This project has replaced the BRITE displays with

: }: ARTS-11 radar alphanumeric display subsystems. The BRITE displays are

> unreliable and require extensive maintenance. The ARTS-~II radar display type

P !F provide superior operational performance. ’

o

3 . Status

A j; Procurement and installation are complete and the systems are in operational

‘q . shakedown testing. The project is essentially completed, on schedule, and x
- within budget. [
1; ?i Recommendations h
: None. b
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'::-'.f-‘ 5.1.2.8 ARTS~II Interfacility Interface -
:‘;'3 t«.:
N v
2. Role in NAS .
;_f Initially, 32 of the ARTS-II systems were provided with interfacility !
NS
:':":I interface capability with their associated ARTCCs. Similar interface
:):: capability will be provided by this project between 51 terminal (ARTS-II1) and ‘:'C
AEN 20 ARTCC (9020) systems. Such interfacing will provide for automated handoff -
_ and transfer of flight data capability with the ARTCC, thereby improving -
.x":\' controller and ATC system efficiency. .
S
o 2
b~ Products '
Modems, additional computer memory, and interfacility hardware will be
\‘;\ provided to the terminal facilities. Modems and computer adapters will be *TE::‘
-:::-:: provided to the ARTCCs. )
R0 Y
’\._..‘ Audit Findings -
5_‘;'.’- Technical - There are no technical problems. Complete implementation of the o
> _— o
"('{-_{ interface activity depends on AAT-developed software testing and controller »ﬁ:
N training.

L
,'_-',.'\-' Schedule - FDIO implementation should be closely monitored so that aay
o \ potential schedule impacts to this program can be assessed immediately. X
L, 5
I -
W Recommendations n
L;-:‘:: None. N
:.':.:::f 5
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lé - 5.1.2.9 ARTS-II Interface with Mode-S/ASR-9 E
4 <
. -
. Role in NAS =
i‘ !’ The ARTS-II interface with the Mode-S5/ASR-9 and Mode-S/ASR~7 and 8 sensors %
i :. requires development of hardware and software. This project will allow the F
B ‘:j ARTS~1IA systems to accept and process surveillance and Mode-S digital data Q
;T derived from various terminal radar systenms. <
ol !‘
i t: Project implementation is dependent on the Mode-S/Data Link project. The new &
-~ airport surveillance radar (ASR-9) is designed to provide information on A
~ ;: aircraft targets within a 60-nomi radifus. The surveillance processor also E
? accepts the beacon video from the ATCRBS and converts it to a digital message &
? ES for transmission to the surveillance and communications interface processor ﬁ
~, (SCIP), which provides the interface to the ARTS-IIA system, The ICD to g
:: ;; accomplish interface of the Mode-S with the ASR-9 is identified as being under >
! ; the responsibility of the Mode~S program office. Implementing this interface L
fz :; will allow the ARTS-II to accept, process, and display ASR-9 and Mode-S data. E
2 £
‘N The airport surveillance radars (ASR-7/8) are also designed to provide
i' ‘l information on aircraft targets within a 60-nmi radius. Hardware and software
% - modifications are to be developed that will interface the Mode-S with the 7
; ;i. ARTS-II. This interface has been generically termed as "common digitizer E
? - format”. The Mode-S program master plan charges preparation of the ICD to the ;
- Mode~S contractor. Implementing these interfaces will allow the ARTS-II to )
é 5: accept, process, and display ASR~7/8 and Mode-S data and from Mode-S and .
i . ATCRBS~-equipped aircraft. :
~ = .
=~ .
q Products
: &: The project will provide one interface modification package for each ARTS-IIA é
o site. .
S
% P Status )
h: - Contract award is scheduled for August 1984 with delivery of one interface N
?i fi' modification package for each ARTS-IIA site (85 kits) by October 1986, ;
{38 ,s
; 4
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e Audit Findings
.:'.:{f- Technical - In the opinion of the audit team, the three-system interface of jE'.:
S ASR/ARTS-II/Mode-S is complex, and detailed ICDs are required for each .

separate interface. The Mode~S program master plan states that the ICD for :a'
E:-':‘:_ the ASR~9 interface is the responsibility of the Mode-S program office and the )
-': responsibility for all other ICDs are the responsibility of the Mode-S ;:;'
'::‘C::', contractor. >
t', Software development and field implementation must ensure that the system :::;
:;: performs satisfactorily when it is filelded. )
‘ '.’;\ :
_ Schedule - The principle schedule dependency for project completion is the -
-:w:' Mode-S schedule. Secondary dependencies are the ASR-9 and ASR-7/8 schedules. -::f
\':::_
.“-':_- Recommendations .
_.' 1) The FAA-SEI team needs to track the technical adequacy and completeness of .j
- each Mode-S/ASR-7/8/9 ICD. This should commence with tracking .
:_:::E:; Mode-S/ASR~9 interface details forthcoming from APM. )?

o |

{ 2) Software development should be tracked as an area of concern from an i
',:\ initial development, field implementation, and system integration ~
'.:{.:. viewpoint. :',::
.:‘ ] 3) The FAA-SEI team needs to track the Mode-S schedule as a key dependency -
-;:::: and also to track ASR-9, ASR-7/8, and ARTS-II schedules. ;'_;.
o 2
-_::j-jf 4) A detailed review of the cost aspect is required. '\'ﬁ
5) The methodology recommended for accomplishment of these recommendations is :f_-

-l, the formation of an ICD working group. This project should be scrutinized -

2 as part of a general effort to look at "control of NAS project -

" interfaces.” An ICD working group could provide a major portion of this i
scrutiny as well as establishing a vehicle for disciplined configuration .

control for each interface, :

N,

9
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5.1.2.10 Automatic Terminal Information Service (ATIS) Recorders

Role in NAS

At all major airports, air traffic controllers manually record local weather
and airport conditions on ATIS recorders. This information is continuously
broadcast to pilots in or near the terminal area on a NAVAID or discrete radio

frequency.

Products

This project will replace 450 existing recorders, which are electromechanical
and exhibit low reliability and high maintenance costs, with highly reliable

solid-state models. It will also provide for equipping approximately 150 new

locations.

Status
The ATIS recorders are available off-the—-shelf, and will be procured and
deployed over the 1985-1988 timeframe.

Audit Findings
Technical - This project appears to be operationally and technically feasible,

in that it consists of upgrading an existing operational capability with
improved, readily available equipment.

Schedule - The project schedﬁle appears realistic and is expected to be met;
however, plans are underway to make a combined procurement of ATIS and HIWAS
recorders after HIWAS tests are concluded. This development should be
monitored to ensure that it does not cause slippage of ATIS procurement,
although such slippage would have little or no impact on the overall NAS.

Recommendations
The effect of a combined ATIS/HIWAS procurement should be reviewed for impact

on unit costs and schedules.
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5.1.2,11 Multichannel Voice Recorders

Role in NAS
Multichannel voice recorders record all conversations taking place on

interphone and radio circuits at centers towers and flight service statioms.

'This project replaces existing recorders with new models offering improved

reliability and greater channel capacity. Because the scope of the recording
functioﬁ at ARTCCs (and eventually ACFs) is distinctly different from that at
ATCTs and FSS, this project is discussed in two separate parts: (1) ATCT/FSS
recorders, and (2) ARTCC/ACF recorders. Such recording is used primarily for
legal purposes associated with aircraft accidents or system errors.

Products

The existing 5—- and 9~channel electromechanical recorders at ATCTs/FSSs are
being replaced with solid-state 10- and 20~-channel models featuring higher
reliability and lower maintenance requirements. Approximately 60 percent of
existing recorders have been replaced, with more than 300 remaining to be
replaced over the next 5 years. These recorders are off-the-shelf from
existing product lines. -

The ARTCC/ACF recorders currently have a capacity of 152 channels. Future
requirements have not been firmly defined, but a draft requirement statement
from AAT indicates that some ACF installations may require in excess of
400-channel capacity. The existing recorders were purchased on a one-time buy
from 3M Corporation approximately 15 years ago. Their reliability has greatly
degraded with age, and they are difficult to support because they are no
longer manufactured and the only source for spare parts is from recorders on
hand. It has not been decided whether the ARTCC/ACF need will be met with
multiple recorders, modularly expandable units, or with newly designed
high—capacity recording devices. The FAA plans to prepare a specification
based on AAT requirements, and to conduct tests and evaluations for validation
of technical and operational requirements before full production. According
to the NAS Plan, the specification was to be complete in late 1983, with
contract award in early 1985 and implementation continuing into 1988.
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Audit Findings
ATCT/FSS - Technical = No identified problems.

Schedule - No schedule problems are anticipated for the ATCT/FSS recorders
since more than half the number required have already been procured and the
recorders are available from existing manufacturers' product lines. There is
some inconsistency as to the number yet to be procured; the NAS Plan shows
329, the project resume shows 383, and the FAA project manager anticipates as
many as 450, This inconsistency will be resolved. Further, a review of
budget work sheets showed that a unit cost of $82k was used for FY 84 and $53k
for FY 85, while a draft procurement request reflected an average unit cost of

approximately $31k. This situation also requires resolution.

ARTCC/ACF - Technical - Since a readily available source for ARTCC/ACF
high-channel-capacity recorders has not been identified, it may be desirable

AR TR N AP ¢

to take some preliminary steps before preparing a specification. The FAA

should consider asking sources from, the supplier industry to participate in

0 o 0

preparing the specification. These suppliefs are in the best position to

by 2

suggest ways to meet the recording requirements using current or development

products.,

Schedule - It is evident that the new ARTCC/ACF recorders will not be
available according to currently published schedules., The specification,
originally planned for 1983, is now targeted for June 1986. A period of test
and evaluation will further delay the award of a production contract and the

installation of new recorders.

PR ARA o Asi I VIS

Recommendations

1) The quantities of ATCT/FSS recorders to be procured and procurement cost
estimates should be made consistent.
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2) The NAS Plan should be revised to reflect a realistic schedule for

3)

ARTCC/ACF recorder procurement on a projected availability date of June
1986 for the'specification.

The FAA should solicit advice from potential suppliers during
specification preparation.’
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5.1.2.12 Tower Communications System (TCS)

Role in the NAS
The TCS meets a requirement for providing a voice communications switch and
control system for the air traffic tower. TCS will have control capabilities

and functions similar to the much larger VSCS in the area control facilities.
The operational benefit to the NAS will be derived from the enhanced
man-machine interface and the improved maintenance aspects of tower

communications.

Products

Between 250 and 410 systems depending on the acquisition approach and

replacement policy chosen.

Status
Two approaches to meeting the TCS requirement will be evaluated. One approach

is based on the replacement of the control/display equipment of the Type-1

ICSS to emulate the functional and ergonomic design of the VSCS, A second

approach would be based on procurement of a replacement system, using
VSCS—-type technology and interfaces, for the existing tower voice control
systems.

The procurement approach for TCS anticipates an R&D effort in FY 85 to develop
the TCS concept and prepare a production specification by FY 87. A production
contract is to be awarded in FY 90 for delivery of units to correspond with
implementation of the AAS Tower Control Computer Complex (TCCC) in FY 92.

Audit Findings

Technical - The technical and operational requirements for development of the
TCS are in concert with the overall NAS Plan. Specific conclusions will be
reached upon further development of the VSCS program. It may be cost
effective to replace the ICSS that will reach a service life of over 10 years
during implementation of TCS. It may be feasible to procure the TCS as a
modular subsystem of VSCS.
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Schedule - No problems identified.

Recommendations -

The TCS technical requirement and associated schedules and cost aspects should .-3

be evaluated in the future in the context of the VSCS program development.
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5.1,2.13 ATCT/TRACON Establishment, Replacemeat, and Modernization

UKD - RO
k A

Role in NAS
o !L This projeat is an ongoing, continuing program that includes establishment of
':} ) new, relocation, or replacement of existing facilities and modernization of
2:5 ;i existing facilities. TRACONs will not be included in this project after 1984
el due to their planned consolidation into ARTCCs under the ACF program.
(;2 fr Relocation or replacement of ATCT/TRACON facilities is required when the
Iii} = facility has become inadequate due to deterioration, restricted visibility, or
5;5 X insufficient space for planned growth., Modernization is required when
D jj facilities and equipment must be upgraded, improved, or expanded to meet
&.)\ " current and future operational requirements. Establishment of new FAA coatrol
-tﬁ& ;i tower service at public use airports is desirable when traffic and safety
‘?ﬁ& ’ issues dictate based on FAA standard qualification criteria.
R Improved operational systems and layouts implemented by this program will
‘ff{ : reduce operational costs and improve operator functions., Energy efficient
;;E i; designs for modernization will reduce energy costs and consolidation will
'ijz q{ reduce manpower requirements and improve operatiomns efficiency.
{
iii h The ATCT/TRACONs interface directly or indirectly with most major systems or
t;f i: subsystems comprising the NAS, including weather, navigational aids, and en
AN route and terminal air traffic control.
¥y ..
;{2 S Status
;ﬁf o A modernization/relocation policy and handbook is being developed to direct
T%EE g? the regions in ATCT/TRACON modernizations/relocation. Standard desigas
o previously developed will be upgraded to reflect the removal of TRACON,
j;;z = Procurement for architect/engineering services contracts for design and site
55;: - adaptation of ATCT/TRACON facilities 1s currently underway with contract award
el anticipated in July 1984,
a4t
L Audit Findings
;?; Q: Technical - The Modernization/Relocation Policy and Handbook, scheduled for
'::: i completion in March 1984, is delayed awaiting input from the Air Traffic
.ai- S
e
N
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':'.‘_;? Service (AAT). The handbook will be published as an order around September .
> ‘o
s 1984. The scope of the program is dependent on projects meeting established =

T SN '

o, criteria. ’ -
(¢ 4
- =
‘::.-f: Several other programs currently underway may modify the ATCT program, ’
.::;::: including: (1) decommissioning of significant numbers of low activity ATCTs e ‘
O (39 have been closed to date), (2) defederalization or transfer of ATCT hS ‘
facilities to sponsors, and (3) planned consolidation of TRACON facilities -~
o into ACFs. ;
'-' ‘.'

_ Schedule - The delayed procurement of ICSS is causing a small (3 month) slip v
&, ! in schedule but only effects the commissioning of facilities.
o o
:::j::: Recommendations T
_:::;: Perform a reassessment of the scope, schedule, and cost aspects of this
g project in the context of the modernization/relocation policy and handbook. _;
7 |
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o 5.1,2.14 VFR ATCT Closures
RN
’i
I' ‘ Role 1in NAS and Products
NI This project provides for improving cost effectiveness and operational
. b
} x productivity of the federally operated ATC system by closing VFR ATCTs that do :
% PQ not meet established criteria for retention in service. Responsibility for -
‘.. L1 Te b
C operation of towers identified for closure would be offered to local
- 5: governments as an alternative to full closure. ) ;
A ' . ‘
3 - Based on 32 tower closures proposed for the period FY84 to FY87, it was d
() [
. estimated that over 200 air traffic positions would become avalilable for use
Sz .. at other locations. N
4 ' N
ﬁ. "‘- ‘w
- Audit Findings N
17} T "~
2 :L At present, 34 VFR towers are closed as a result of the PATCO strike and other ;
S : actions in recent years. Of these, 22 do not meet retention criteria; the L
. »
. s remainder have not been reopened for other reasons such as lack of resources. r
AR ]
oy i Of the 32 towers referenced in the NAS Plan, only the one at Valdez, Alaska, E
N has been closed. New retention criteria have been prepared and are being A
g. '! reviewed by the regions. It is considered unlikely that additionmal tower .
; ) closures will take place due to overriding local concerns for safety of flight i
ﬁ- }:‘ operations. The most recent funding for this project was $0.5M in FY 83, and B
? ’ no future budget requests have been ptojecied. »
-
- 'n‘d - A
; -7 It appears that this project is in a state of inactivity, and that closure of -
2 ‘o any significant number of VFR towers 1s unlikely in the near future. The ;‘
$ ':: project has no impact on other projects and has little or no funding s
q requirement. \
LI )
v :
LI !
- Recommendations '
<, . .
XN :f 1) Consideration should be given to removing this project from the NAS Plan. K
4 Any future opportunities for tower closures could be addressed on a '
. %
S case-by-case basis as they meet criteria and are identified by the Reglons,
AR
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2) The benefits attributed to the freeing-up of some 200 air traffic ‘-
positions should be reassessed in view of the current direction of this )

project.
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5.1.2.15 Combine Radar Approach Control into ARTCC

Role in NAS

When the Area Control Facility (ACF) and Advanced Automation Programs (AAé)
are fully implemented, all terminal and en route radar control functions will
be performed at 23 ACFs. In the meantime, a number of the 188 TRACON
facilities are in need of substantial modernization or complete replacement.
This project is directed at consolidating selected TRACONa needing to be
modernized or replaced within 10 years into the nearest ARTCCs. This
congolidation 18 expected to make more cost-effective use of resources and

reduce building maintenance and operations costs.

Products
According to the NAS Plan, seven TRACONs are being considered for relocation/
consolidation into four ARTCCs and one EARTS facility.

Audit Findings
Notwithstanding the NAS Plan statement regarding the relocation/consolidation

of seven TRACONs, there is considerable uncertainty within the FAA as to the
future direction of this project. The cost-~benefit aspects of relocating the
TRACONs, vis—a-vis doing whatever is necessary to maintain operations until
the ACFs are established, is currently a matter of study by the Reglons
affected. Unless a clear advantage can be shown through the cost-benefit
studies curreantly being conducted by the Regions, it appears highly
questionable whether any TRACON/ARTCC comnsolidations will occur before ACF

implementation.

Recommendations

This project should be carefully reviewed to determine whether future
TRACON/ARTCC consolidations are likely to occur before ACF implementation. If
such consolidations are not likely, it is recommended that this project be

dropped from future editions of the NAS Plan.
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5.1.2.16 Bright Radar Indicator Tower Equipment {BRITE)

Role in NAS

This project will replace BRITE displays (analog) that have been in the field
since 1967 and no longer provide reliable service. It will also provide
display systems for satellite Airport Traffic Control Towers (ATCT) that
currently do not have radar information available. The original systems
employ a TV presentation accomplished by taking a TV picture of a plan
position indicator (PP1) and tramsmitting it to the display in the tower cab.

The subject replacement system, Digital-BRITE, employs a digital scan
converter inherently much more stable and reliable than the PPI/TV based
gsystem, Replacement will result in an estimated 60-70 percent maintenance
workload reduction. The project will provide 50 systems for satellite ATCTs
and 350 systems to replace the original BRITE I, II, and IV systems.

Products
This is a joint procuremeant with DOD obtaining 107 units in additiom to the
FAA's 400. Satellite ATCT (50 systems) establishment requires the acquisition

of television microwave links.

Status

The specification was scheduled for completion in April 1984, RFP in June
1984, FAATC implementation in November 1985, and operational system deliveriles
during the period between March 1986 to November 1988.

Audit Findings
Technical - No significant problems identified.

Schedule -~ The USAF specification (DOD has responsibility for the procurement)

has been received and reviewed by FAA ARTS group. Comments/changes are being

incorporated. RFP release was scheduled for May 1984. It appears that the
release will slip to July 1984, which will result in an equal schedule slip

for award.
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'i: = Recommeandations

.-:': . 1) Monitor program to define and minimize impact of schedule slippage.
‘8
2) The implementation (site activation) sequence should be re—examined to
‘:L: provide for first deliveries to those sites not having radar display
~'_: \ capability today, to improve ATC system safety and efficlency at these
N locations.

- 7

"f a 3) The decision (FDAD or D-BRITE system) in the ARTS-III ETG project should
~'f';: - be monitored so that those requirements could be integrated into this
N project if the decision is to go with the D-BRITE system.
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5.1.2.17 TPX-42 System Replacement

Role in NAS

The TPX-42 i8 a hard-wired, nonprogrammable radar beacon decoder and
processing system. Currently, there are 35 TPX-42 systems (23 TRACABs and 12
TRACONs) in commissfoan. Those were installed over 10 years ago and do not
provide the productivity and safety features, such as beacon tracking, MSAW,
conflict alert, test target generator, and interfacility interfaces for
communication and data transfer necessary in today's ATC enviromment.

The TPX-42s will be replaced with ARTS~IIA systems which, in addition to the
capabilities mentioned above, are programmable and provide target
identification and altitude.

Products
Thirty-five ARTS-IIA type systems are to be provided at 1 support and 34

operational locations.

Audit Findings

There 1s a discrepancy in the quantities required and in the associated
funding needed. The NAS Plan calls for a total of 35 units; our audit
indicates that a total quantity of 41 (6 in FY 86 and 35 in FY 87) is actually
required. These additional six are not now in the budget and will add to
funding requirements. The ARTS~IIA system will be an operational system at

other sites and no new technical igsues are expected.

Recommendations

The quantity required must be changed and the requested budget must be
obtained.
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5.1.3 Flight Service System (FSS)

';';'.' .: ’

The objectives of the Flight Service Systeﬁs (FSS) modernization program are

-y

to improve flight safety by providing more accurate current and concise
weather data to pilots inflight or during preflight briefings and to improve

L

.l"l' :"I‘ -

data flow and manpower efficiencies to subsequently reduce FAA facilities

QA

operational and maintenance costs. The 13 FSS projects are summarized in
Table 5 .1.3-10

The feasibility of the FSS approach, as outlined in the NAS Plan, is basically
sound. The primary exception is the lack of understanding of Weather Data
Processing and Distribution functional interfaces. Each FAA element with

responsibilities in Weather programs has their own unique understanding of how

A AP

S
‘e ‘s ‘v e

the system will eventually fit together,

*,

.
P O &

a

The FSAS program is the foundation of the required modernization in the FSS

area and represents the largest contribution to NAS Plan benefits for this
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group of projects. Most of the other projects support the FSAS in realizing

these ultimate benefits.
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The FSAS will provide pilot data services faster and with more current and
more precise information than presently possible. The remaining 12 projects
support the FSAS or Center Weather Service Unit (CWSU) data bases as follows:
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AWOS, GOES, RRWDS, Wind Shear Efforts — Provide weather data inputs
- WMSC-R, - Collect and distribute weather data
= CWP, WCP - Process weather data

IVRS, EFAS, HIWAS, CNS - Disseminate data to pilots

ICSS - Provides APFSS voice communication links
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The major audit findings for these projects are listed below:
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1) The thoroughness of interface definition is an overall problem found in
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six of the thirteen projects.
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Over 20 recommendations have been made to focus program attention to each area

of concern and are listed after each individual program.
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The major problem for FSAS is that the prime contractor has consistently
failed to meet their schedule dates and is now more than 2 years late in
delivery of the Model 1 system. This has eroded the anticipated .
realization of NAS Plan benefits.

An indepth computer sizing and timing study has not been done to assure
that FSAS Model 2 can handle the increased traffic demand. It should be
completed in the fall of 1984.

The present acquisition plan for AWOS nardware will be to procure two
unique system designs for deployment and subsequeatly will require two

separate logistic support systems.

A viable set of functional design requirements has not yet been generated

for the Weather Communications Processor.
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5.1.3.1 Establish Flight Service Automation System (FSAS)

Role in NAS

The FQAS represents a modernization of Flight Service Station (FSS)
capabilities by providing automated, computerized data handling systems for
supplying Weather Briefing and Flight Plan data services to general aviation
pilots.

The FSAS program is a key element in obtaining the overall NAS Plan cost,
productivity, and service improvement benefits. Realization of these benefits
results directly from an effective implementation schedule for FSAS Model 1,
Model 2, and Model 2 Enhancement capabilities and the associated closing of

unnecessary, antiquated, manual Flight Service Stations.

Products

The FSAS provides three types of equipment: automated Flight Service Station
operator terminals for specialists to enter pilot requests and the visual
display of system data (Automated Flight Service Stations - AFSS); data
processing centers (Flight Service Data Processing System - FSDPS), each
servicing several AFSSs; and Aviation Weather Processors (AWP) located at the
two NAS Data Switching Centers that serve as preprocessors for the FSDPS. The
project is divided into three basic chronological phases: Model 1, Model 2,
and Model 2 Enhancements, Model 1 will provide 37 AFSS faclilities and 13
FSDPS facilities. Installation i{s scheduled to occur during 1985 and 1986.
Model 2 will expand the System to 61 AFSS facilities, 23 FSDPS facilities, and
2 AWP facilities. Model 2 is currently scheduled for installation between
1986 and 1990. Model 2 Enhancements will provide additional pilot service
capabilities to already existing facilities in the 1987 to 1991 timeframe.

Flight Service Stations currently are manpower intensive data distribution
centers at some 317 national locations